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Besly Grinder Will Reduce Your Toolmaking Expense 


If you knew what a saving this machine would make in your manufacturing toolroom, you wouldn't be without it for many times its price. 


Here is what two of the best known mechanics recviNENcR, Rnces Saane, Hovemaer S, t60s 


’ 


The Besly Grinder is a ery ieful tool and is the best of its 














Besly Band Polishing Wheel is a semi-steel to sh onstruction. Glue mbeds iz 
Casting, carrying a cushioned, quick-detachable, spill r00 es il steel disc wheel and Lets 
band of emery cloth t leaves a straight, flat x .dr ‘ to the circle, same us the tall of 
surface, closely resembling hand finish. This wheel a lat ( Y oni 





















+4 - - ’ ~ , > s kind ft t \ | W { an ! \ ! Tht are \\ gx t the ] 
in the world say about the Besly Grinder, me Chet We EROW Gf, ORG, We Chink, EIENy OwmE to te see 
= = grooved wheel that is used on it rhev are easy to cover. hold their 
SPRINGFIELD, VERMONT, November 5, 1909 edge well, and cut clean We ave several of the machines in use 
a ° y a — . } t { ' , woot ‘ . 
rhe Besly Grinder is the best investment we ever made in a about our factory and they are use » good advat 
machine tool. JONES & LAMSON MACHINE Co., James Hartness, Pres BROWN & SHARPE MANUFACTURING Co., R. Viall, Superintendent. 
Geared Lever Feed Table bed is Grinding is done by emery (or other abrasive 
mounted on a gibbed doveta slide, cioth sheets, called circle giued to the faces of 
and hasabout 2” of move ent toand steel disc wheels. When the circles become worn, 
from the disc wheel. This movement they are torn off the ste wheels and new 
isactuated by hand lever, through circles glued and pressed o1 


pinion and rack, and is limited by 
adjustable 
micrometel 
stop | ‘ 

graduatedto 
readto.00ol” 


“Oo at rh 
bye yund ar 
; 
) eand 
ted 
lable bed is T 
stots for attaching 
work-holders lable os- 


cillates from rocker- 
sualt, across face of disc, 
and has adjustable 
counterweight lop of 
table may be tilted 30 
from horizontal, and has 
rtical adjustment 






Helmet Spiral Disc Wheel with circle torn 


does not get o it of 


true on the face, 
and does not 
“ad ib ; ove! Corl 
hers and edges of 
de] resslorns Ihe 
ordinary polish- 
ing wheels It 
aiways runs 
“dead true and 


In perfect balance. 


12 
12” po eel, 
12” clo buff 
10” emery wheel Universal Bevel Protractor used on Lever 
Weight, 1030 pounds Code word, ATOM. Feed Table s graduated in degrees fron 
Oto OO eae iv. and rotates half a circle 
No 1 R Besly Grinde especia suited for on a central stud When used in connection 
toolroom work, costs vou (\ YY FOURCENTS t lis vihiee inv ang an be obtained 
i DAY, for interest on investment th this proti 
A few labor saving toolroom uses for Besly Grinder: 
1. Squaring up ends of bars, tubes, spiral ». Close fitting of small parts after achining, 9. Surfacing sma teel plate often used in 
springs, et soft or hardened i gs, preparator olaving out holes 
2. General fitting and finishing usually done 6. Flattening and straightening bottoms of 10. Surfacing planed or milled faces of punch 
with files and emery cloth forged lathe and screw machine tools to and die blanh preparato o laying out 
3. Sizing and finishing nuts, screw eads, make them seat solidly in tool post irregular forms on same 
small forgings, castings, et« 7. Squaring off ends of stock for laying out ll. Fitting boring bar cutters 
ft. Generating parallel and angular surfaces on centers 12. Fitting blades for large reamers and boring 
small pieces S. Fitting keys and fin nz key ends ieads 
13. Grinding fro e roug isers bo Ss. Va el measure andards for ip 
itter dies paige 
14. Gil ling and fitting same after hardening 1%. Perfecting angular template for ariou 
lo. Suarpening Hes and punches fol arhy ix of rk 
asses of worl "0, Ro is ofs ill pa 0 en radiu 
16. Sharpening flat hand scraping tools . kinis xg periphery of many tvle of 
17. Grinding wide nose finishing tools for met ‘ pt il and angular 
planers a I off the lands of straizghtway d 





Charles H. Besly & Company, Chicago, U.S. A. 


(Originators of Disc Grinders. Largest Manufacturers of Disc Grinders in the World. 
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For Boring and Turning — 
Large Castings 


That Cannot be Accommodated on a Standard Machine 


- | . 4 a elas 
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Niles Extension Mills 


These machines have all the modern conveniences and all the leading features of the 
Niles Standard Mills. 

An extension arm with an auxiliary swivelirg head with power feed is provided to work 
to the center of large picces when housings are run back. 

Hous aoe gar 1d forth by ~~ — bs ob — drive. 

Three sizes: 10-16 1-20, and 16-25 f Auils, 


Niles- Bement. Pond Comeuee 


111 Broadway, New York. 23-25 Victoria St., London, S. W. 


Restor ) ‘ Itla ( r ‘ \ [ila ] \l . It | t ; PBiede SI Lu ~ ro16 N 


trad St i’! (hedpolita JIst 1 4 \ st Isirt ! \ Brown-Marx Bldg Veent | ( dian Fairbanks Co., Ltd., a 
treal St ] n I I \W hiper ‘ ry mel Vat ‘ \ nts tor ¢ n Nevad med A nh Ilarron, Rickard & Me 
mo Townsend St s l neisca, ¢ ! u4s Nort Los Amge St Los Ange'es, ¢ Ing. I te Vachi, Milan, Italy. F.G.K 

mer & Co,., Frankfort Mi. Gi ! | ! i ‘ \ ! | ! 


(See pages 51, 52, 53, 54, 55. 56, 57 and 58) 
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| | Tools Used in Making Remington Typewriters 


How This New Model | sont Stroke Machine Is Manufactured by Means 


of Accurate Tools, Including Special Machines, Fixtures and Attachments 


EDITORIAL CORRESPONDENCE 








During a visit which an AMerIcAN M may always | eld to the exact widt Ss 
ne INIST representative recently made to required 1 he sp lles t Iriven ] spit A 
works of the Remington Tvypevw I nd bevel gears f1 the shaft at 1 j ‘ 
mpany, Ilion, N. Y., he was sho top of the uUSINg 5 lling t st 
rks manager, John Calder, and the as he platen is long gh to take tw 
tant superintendent, John Montgomery, r mol rriage { he fram 
ny interesting special machines and carried by tixtur constructi of 
ds, a number of which are illustrated which will b t trom lig 
the accompanying engravings In this drawing 1 rk is indicat 
\lost of the machines and fixtures here dot-and-das] lit I ( whet 
wn are used in the manufacture of the placed in the tixt t eC | 5 d 
Yemington new model visible or front ! 4, and pair of spring pins draw it drums |] { 
troke typew rite! p against stops } | tw screws 
( € press the trat g st end stoy a | 
Four SprnpLteE MiLtinc MacnHint nd the three thumb screws over points A drill. tus 
Che milling machine illustrated in Fig. hold the frat i its seat The three head whi 
Ss e time \ ‘ S 
In eacl cl 
of the tw v | 
only half I] 
it the same t 0) 
ously the hol re f ‘ ‘ 
permit of dr 
taneously Ty] rrangement 
therefore is h that aft 
operating in th ts 
their work, and nt 
around by tl 
carried, the drills t] feed 


and drill the holes between t] 


were drilled with th giment 

first position ! tims at « | 7 nee 
the drilling head half f the hol ( 
drilled in each segment and l 


work is indexed around 
position the rest t holes 


through 


\ VERTI \ \I S ‘ 1) 




















1) 
— , 
lat W s j 
mm } ; 
Wi 
1¢ is pl t 
] 1 | 
h FIG. I. MILLING RI NGTON TYPEWRITER ( AGI ES ris es 
; ' 
‘ ] nN 
ne of a number used for macl f jaw snl 
edges and Y ricle ~ of thre tvyx writer ] thre rew | ow thr ov} +] ' ’ t< . ‘ P ’ -_ ; 
riage frames (he machine has f 1 cd are clar 
1 spindles arranged in pairs. eacl the inner eds fF thy rrigg freq “1 ai cy 
rying a gang of cutters, on The two pairs of spring plugs located jens he tabl ‘pa 
q ) Ile ’ x} ry nil hie ¢ ite ce ‘ } 
( i moe TT nes Ss they re 1 t d thre ( ne ] 
etweel the tters | ( ) T i t 
idjustable vertical dl ws t ] \ N 
undles 1S dl stable sidlewise ter S S , 
~ worm and worm wheels act ‘ t , 
‘ ntri sleeves in- whicl t] moved » it? ! matter to set the In 
dles are carried: and thus th cents ( stings pl ( nd rey \¢ them por 


is regulated so that the work ompletion of the t tached to a block bolt to t tabl f 
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machine. Both work and cutter are rigidly 
held and a satisfactory surface is thus 
easily secured. 

Two-sPINDLE Mittinc ATTACHMENT 

It is very important that the four lugs 


which the tor the 
carriage and are cast on the top plate of 


or bosses carry rails 
the typewriter should be finished to hight 
and in parallel planes, the two lugs at the 
front being approximately 3 inch higher 
than the two at the Two of these 
lugs will be seen at GG, in the halftone, 
Fig. 6; the position of the four lugs, how- 
ever, is better indicated in the drawing, 


rear, 


Fig. 7. 

For milling these seats the two-spindle 
the holding fixture in 
The method of clamp- 


attachment and 


Fig. 6 are used. 
ing the typewriter in this fixture is shown 
clearly in Fig. 7. After the typewriter is 
slipped into place from the front of the 
fixture, where it rests on four feet which 
have been milled off in a previous opera- 
tion, the two gages H/ //T are swung around 
into contact with the vertical faces of lugs 
GG to locate the typewriter correctly in 
the fixture. The double-ended clamps J / 
which are faced with leather, hold the ma- 
chine down in the fixture, and jaws JJ 
are gripped, by means of the long thumb 
screws, upon two lugs at the back of the 


The 
K in Fig. 6 is then placed across two of 


typewriter. long indicator seen at 


the bosses or seats at the front which are 
to be milled, and the flat heel of the in- 
dicator brought against the lower end of 


the buttmill as iliustrated. The miller 
table is then elevated until the indicator 
pointer shows that the work is at the 


right hight for the finishing of the seats 
(,G, and the typewriter is fed past the 


two end mills. Only a light cut is taken 
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FIG. 3. MULTIPLE-SPINDLE 


with each of the mills and the work is fed 
The 


overall distance across the mills is kept 


carefully to the cut by the operator 


correct by means of the adjustable cutter 
heads and the seats on the lugs are not 
only milled to the right hight, but also the 
correct distance apart. 

In locating the rubber-covered cylinders 
on the carriages a gaging fixture is used 
which is so constructed that the cylinders 
on all the 


exact hight relative to the rail bosses on 


carriages are brought to an 


the top plate of the machine, and to the 
type-bar segment under the top plate. 


A SCALE 


For cutting the graduations on the type- 


Cuttinc MACHINE 




















MACHINE FOR DRILLING 





FIG. 2, FIXTURE 


14.10 


FOR HOLDING CARRIAGE 


SEGMENTS 


illustrated in 
This ma- 


the machine 
Figs. 8 to 11, inclusive, is used. 
chine was designed and built under the 
supervision of George F. Ballou at the 


Remington experimental shop, New York 


writer scale 


City, where, as our readers will recall, a 
set of very accurate index dials originated 
by Mr. Ballou was constructed some time 
ago, these dials and the method of con- 
struction being illustrated in our issue of 
July 11, 1907. 

This scale-cutting machine at first glance 
As ilius- 
four long, bevel-edge 


looks something like a grinder. 
Fig. 10, 
strips of brass upon which the graduations 


trated in 


are to be cut are secured side by side in 


the fixture fastened to the work table. 
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FRAMES WHILE MILLING 
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lhe cutter, which is about 7g inch diam- 
eter, is geared from the driving shaft, as 
indicated, and cuts upon the return stroke 
of the sliding head in which it is mounted. 
\s the graduations are not cut clear across 
the face of the scale it will be clear that 
the cutter must rise and fall as it is drawn 
hack over the work. To accomplish this 
combined clearing and cutting movement 
the guide or cam shoe at 4 is employed, 


the face of this shoe being constantly 




















FOR 


FIG. 4 MULTIPLE-SPINDLE MACHINE 


DRILLING SEGMENTS 





engaged during the cutting stroke by the 
roll B at the of the 


head The reciprocating slide C, 


rear pivoted cutter 
which 
carries the cutter head, is actuated by suit 
~ able mechanism at the rear of the machine 

As the slide is drawn back, roll B follow 


ing the path on the face of 4 allows the 


cutter to mill a certain distance across 

the face of the work, then lifts the cutter 

lear, drops it for the next piece and so 

n. As the cutter head starts forward 

latch D engages the lever FE, pulling 

it lever down and the cutter up until 

cutter head has reached the end of its 

j rward stroke. Referring to Fig. 11, it 
; ill be seen that latch D, which is nor- 
llv held forward by a spring, is thrown 


Qs n 


AMERICAN MACHINIST 
back by the action of the wedge F. This 
is so located that it strikes the roll car 


ried by latch D and forces the latter away 


from lever E, Fig. 10, when the cutter 


head is in the extreme forward position 
the head is and roll B 


Thus released 
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stroke of the cutter head by arm /, which 
contacts with a roll under the pawl car- 
rier. Upon the return stroke of the cut- 


ter head a torsion spring coiled about the 
hub of the carrier swings the pawl back 


until the carrier strikes the stop screw 











FACING AND 





FOR MIN(¢ TOR 








MILLER 








ric. 6. MILLING FI 
brought again into contact with the cam 
shoe 4 
lary | \! IEN 
The work table is fed along, that 1s, it 
is indexed longitudinally for successive 


graduations by rack and gearing indicated 


in Fig. 10, the gearing being operated by 


ratchet and pawl, shown in plan in Fig. 9 
The ratchet 


Hl carried 


wheel G is actuated by pawl 


forward upon forward 








RE FOR TO! 
hicl 1 bac! rd movement. 

The posit f stop J is deter ed by 
the I 1 ed ector ' which i et to 
suit the number of graduations per inch 
ree I | the The tons 
\ of « rse. with the size of the char 
cters on different typewriting machines 
and a series of ratchet wheels are pro- 
vided which, in conjunction with the va 
rious tings of sector K determined by 
the graduations give all of the different 
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table u “I movements required for the 
various scales cut on this machine 
Lines OF DIFFERENT LENGTHS 

Referring to the detail of the scale in 
Fie. 10, it will be seen that the inch line 
runs nearly the full width of the scale 
and thi -inch lines about three-fourths 
the face width, the others being only : 
about half as long as the full inch line. 
(his means then, that the cutter has to be 
lifted from the work at different points for 
different lines of the scale. That is, in 
each section one inch long on the scale 
there are three lengths of line and, there- 
fore, three different positions at which the 
cutter head must be picked up to free the 
cutter from the scale. This is accom- 
plished by the ratchet wheel L and disk 
M, operated by a pawl as the slide C is 
reciprocated. This disk, as will be noticed, 
has at N and O two recesses with ad- FIG. 5, SCALE-CUTTING MACHINE 
justable stops against which the roll at 
the back of the guide shoe A can JM and holds the cam shoe 4 in one po- a little greater distance than in cutting the 4 
drop as the disk is rotated. For each sition. Upon the stroke for cutting the short lines. As the table indexes carrying 
stroke made by the cutter the ratchet 14-inch line the disk J/, which has indexed the work along step by step past the cut- 
wheel L and disk M advance one tooth. around until the depression O is opposite ter, dial MV still indexes with it until open- 
While cutting the short intermediate lines roll 7, allows the guide 1 to move back- ing N arrives at the position shown and 


on the scale, the controlling roll P rests ward slightly which means that the cutter allows roll P and the spring which holds 
upon the cylindrical surface of the disk will be left in contact with the scale for it in contact with disk M to set shoe 4 
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FIG. 7. MILLING FIXTURE FOR TOP PLATE RAIL 
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pom furtl 
to enable the 


at still another 


the right position long inch 


divisions to be cut 


Sketches Figs. 9, 10 and 11 are by no 
intended to show 


make the 


; 
means complete, but are 


enough of the mechanism to 


principles of operation clear 


Pou! 


illustrated in 


\ Scr 3HING MACHINI 


machine ig. 12 1S 


The 
for and 


the 


he ads of screws 


polishing the 


aside from the operation of chucking 


work the machine 1s automatic 1n its ac- 
fa rotating 


each of 


tion [The machine consists of 


head 


which has a 


carrying twelve spindles, 


grooved pulley at its rear end 


nd an opening at the front end to re | 
ceive the bushings for the screws As the 
spindle carrier revolves, the screws are 
slipped into the holes in the spindle 
mouths by the operator and as they move 
toward the wheel the spindles are pressed ntl 
back and the screw re kept in place by 
guide at the front with which th ire 
in contact ul of te the 1 f tl 
wheel rh tet t i ter l 
oden di viel ia f +] hel » of 
with emer \s each spindle app he ‘ 
he poin r the wheel periphery its ich 
riving pull cs col t witl 1 two ol 
ad ] 4 T ‘ hie 
pindle 1s t \ higl Ing lave pe 
n the spi ) D \\ 
the work to ims ring er 
polish as slowly pas C1 the face i] : 
f the wheel 2 d t due to the polish- ) S 
g operation rawn away by the ex- p pun 
haust pipe wn tte n 
lank 1g 
Press Too mk EscaPeMENT WHEELS op ctrictioy 
lhe p d- die illustrated 1 igs 
d 14 ed forming the teeth SOMI 
he periphery of escapement wheels, Naturall 
A f which will be noted in the dra 


| he 


a disk with an opening at the the tap 


fevtetisaterrateal 


< - 





Portion of Typewriter Scale 


wheel is blanked out In room a 
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} 1 tl features of 
\ IANCES 
there are a good many 1n- 
2 ee in the tool 
\ ( Dine ol these 1s 
g at ment for the hand 
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FIG. 12, SCREW-HEAD POLISHING MACHINE FIG. 13. PRESS 
desired angle horizontally and the spindle of the lead of taps and other threaded 
head may be set at an angle in the vertical work his device has -a V-block in 


plane if so required. 


[EST INbDIE \TOR 


A ‘THREAD 


Fig. 16 illustrates a handy bench in- 


strument designed for testing the accuracy 


which the threaded piece may be placed 
for this V 
is a male V-point to the left of which is 


inspection and directly over 


an indicator arm whose contact end is 


exactly 1% inch from the sharp V-point 


TOOLS FOR PUNCHING ESCAPE MENT-W HEEL TEETH 


when the indicator pointer is on the neu- 


tral or central line of the graduated scale 
at the top of the instrument. 
when the contact points are brought down 


This device 


to the work then tests a tap or threaded 


piece over \% inch of its length and any 
error in the lead in that distance is readily 
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ST 
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TOR FOR 


SCREW 
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discovered by watching the indicator 


pointer. 


THREAD 1ooL DEVICES 

he tool to the left in Fig. 17 is a fix 
ure used in grinding thread tools on the 
ide to get the angle and on the edge to 
ecure the required width of flat. For 
letermining when this width has been ob 
ained the micrometer yvages at the right 

Fig. 16 are used. Here between two 
iardened and blocks is 
formed a V-gap to receive the thread tool, 


lapped steel 


n opening at the center permitting the 
pindle of the micrometer head to project 
through and come in contact with the edge 
of the tool being tested. This micrometer 
head is so fixed that when the end of the 
spindle exactly coincides with the apex of 
the V the micrometer spindle is at zero. 
The amount to be ground off the edge of 
the tool to give the required width of flat 
is readily determined by a simple cal 
culation, and to determine if this amount 
has been ground off the tool the microm 
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Why the Manufacturers 
College Graduates— Another 
Side of the Question 


By [ENTROPY 


If | could, | would believe that the 
simple solution of the technical-college 
graduate problem offered by Mr. Taylor 
at the meeting of the Society for the Pro- 
motion of Engineering Education, and re- 


Dislike 


937 


lor, and incidentally Mr. Crane, are deal- 
ing. There is something the matter with 
our engineering schools, a number of 
things are wrong, but no man can rectify 
those things at a breath. Some of those 
things are mentioned by Mr. Taylor, more 
are not. 

Why are graduates uncomfortable the 


first two or three years? For one thing 
they are not; at least, not all of them. 
Of the class with which | graduated over 


50 per cent. settled right into the harness 




















FIG. 17. 
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eter spindle has merely to be run forward 
until it comes in contact with the flat on 
the edge of the tool 





An English correspondent writes: La 
tham won a prize of £100 and the 1 
chester Guardian cup for the slowest flight 
on Friday Oct. 22 with his Antoinette aéro 
plane at Blackpool on the Lancashire coast 
He made the circuit in 4 minutes 45 sec 
nds at an average*speed of 25.09 miles per 
iour. The point was, that the flight (two 
‘ircuits) occurred with a wind at a mini 
to 45 


mum of 28 miles an hour rising 
other aviator would make 


riles, when n 
an attempt 


|e 
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(14 Teeth) American Mach 
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PRESS OOLS FoR PUNCHINGE FSC APEMEN \ HE} FETH 


ported at page O40, Was all sufficient | 
like simple solutions of complex problems 
even if some rough riding across estab 
lished precedent is necessary, but I like 
them to be solutions. In this case Mr 


Taylor apparently has forgotten the rest 


of the engineering graduates who are not 
directly dependent in any shop for their 
livelihood. In my own class 72 per cent 
of those living today are not in shops at 
all, even as superintendents, or managers 
rin any acit 

I do not know of but 1e school that 
is today fitted to make. or is making, a 


specialty of production engineers: and vet 


it is with that class of men that Mr. Tav 


THREAD-TOOL GRINDING AND GAGING FIXTURES 


without a whimper. I was not one of that 
50 per cent But college discipline, or 
lack of it, had nothing to do with my un- 
easiness. | simply fell into the wrong 
hole. I could no more fit there than a 
square peg will fill a round hole. I simply 
did not fall out, that is all The rest of 
the disgruntled ones were in about the 
same fix. We had the advice of one of 
the eminent engineers of Manhattan island 

Those 


of us that followed that advice suffered. 


to take the first job we could get 


Those that thought they knew what they 
wanted to do and stuck to it until they 
got it, have pretty generally stuck since; 
more than 4o per cent. have not changed 
the kind of job since they graduated over 
15 years ago, and fully half of that num- 
ber have not changed employers except 
} 


hought out 


as they mav have been 
Our unrest, then. was no fault of the 


school, nor would any amount of good 


advice from our professors have counter- 
acted that one thoughtless remark from 
the aforementioned eminent engineer 
1) XN Scuo \ SHor 
As for disciplin We went out, most 
f us, to jobs where there were no time 
clocks, where our emplovers wanted re 
ults, not time Many of us could truth- 
fully say that the harder we had to work 
the le SS W \ T earnit v It W S the 
du f several of us to keep thing v- 
1! nd ul ‘ y] ers preferred t sec 
things 1 ne ithly whil \ tood 
till, to seein ( e else standing still 
while we worked 
I belie, hat tl hool fa 
ertain percentage of cut ld be 
d with, but t dopt igid ac- 
; tn} far tiene ° : 14°71 ay 
step the wrong way | believe it unt- 
ibil f esults, not time. If a student 
refers I do m lf, t vork when 








thi iuiet in the middle of the night, 
i e should do it. | believe that all 
that reasonable employer wants 1s re 
sults, d if his head draftsman takes 
d f ishing and brings back an 
ile { $10 a dav I believe he | 
( ! ( ) 
| he WV) rit ly is to 1 ( Le 5 feel 
thet esp ibility lhev « ic t llege 
wit f thinking for themselves, 
I f (J ge an thing they are 1ot for ed 
to d ire not natural but acquired 
detect 1} e.7 t etective svs 
te t nub] a mm super duced lh 
a surpl f pet it rule in our s« l 
| \ wot W vants a ld t 
or penny nail says, “Go to t bacl 
lowe er mm the lef nd s cle T the 
right ds d drawer and open the box 
d there and get me a tenpenny nail.” 
\ s (,et me \ npen nal 
1 \ vher | Keep the a 
‘ t = ie boy ha t emem 
ber f inctructions: in the second he 
ink nd ob e for imself The 
rst form in engineering educa that 
| would suggest, then, is that ou une 
( Cl ura ed 1 ! rr Tie cl | 
f the Cay ] n hat id 
ther h school the l 
\ N Ry NSIBILI 
Whi ese b ve ft n pett it 
t vithout a rudde 1] 
d ire to do anyt without order 
fror that the swing ( licens« ind do 
thi that thev know the ight Phen 
thie te betw the tw ides of th 
( 1 t all of them come to rest 
vfore thes luate Phe best that can 
be don to put e responsibility for 
result n them, leaving em free to cut 
if they ink they can afford t Some of 
them 1 then \ ( t badly, but 
the | rood om If the man in 
charge 1 t too inflexible they will learn 
fa + 
iT ni ge is like ( f whom 
| | dl thinks that the business 
rid hsolutelv inflexible, then he will 
Tom t and his boys will learn to 
hould responsibility, but will spend 
heir time quibbling over interpretations of 
ul These b gO Out, Sor into shops 
where n uts » trie ir llowed thers 
( le ] T a ere there 1s no one 
to keep time but plent t home to 
) ! uit he hi s renlize 
he lue of the rope with which they 
wel ] ved ri | p ] es . ’ ol 
ea } : Ee ie q 
dovbth do, find the hours irksome, for 
when a fellow is young and elastic | in 
d ll tl brainwork there 1s in him 1 
é few hours per day nd it takes hi 
l Cal two to curb his enthu m. so 
t] he can spre id his en eight 
r ten hours a day and make it look as 


I cannot agres with Mr Favlor that 
young men do not know what 


There 


life is like 
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rich men's sons congregate, but my ex 
ag 


perience has been with schools where eigh 


t 
out of ten boys are in some substantial 


1 1 


kn W 


degree earning their wat | 

hat a dollar costs They know that a 
ollar earned does ilways mean a 

llar to spend. They |} vy that they will 

ve a lot to learn after thi eraduate, 
and whether Mr. lavl vechieves It not 
they will learn 

[ remember a certain two weeks In my 
last school cat | work in a littl 
hole of an office wh« he sun poured 
in so that the boss could not stand it | 
put in my time for 15 cents an hour under 
a graduat f e Baldwin Locomotive 
Works, and | ed mo machine de 


sign in those two weeks than in the same 
time befor or since 

Why did I stick it out? For the money. 
I needed it. Would | have done the same 
thing in school? Not bit of it | tell 
you it is money that disciplines the man, 
through his necessities, t | belt that 


vacation money its just as good a 
other 


sure ft remittances trom home 


as any 
feel 


Faylor cannot make anything out of him 
in his shop. When he gets down to his 
last dollar, then his education in responsi 
litv. begins The school cannot impos 
any such conditions 
\lv next suggestion for the improve 


nent of engineering education is that the 


parents of the students be prohibited send 


remittances to their hovs 


ing too larg 


Suorp Work 
Mr. Taylor suggests thi ery boy 
should be « mmpell d to leave colle ve at the 


DterInc 


end of his first yeal f ears shop ex 


perience, and then come back to finish his 
course, The troubl that these boys 
who might go into the shops would still 


be drawing on their parents for what they 
would consider necessary funds; they 
would not ay depend nt on their Wages, 
and outside of shop hours they would be 
under no restraint whatever, and Satan 
finds more mischief for idle hands after 
6 o'clock than before that hour 


Many men out 


people who see college 


larking by davlight thinl that therefore 
thev never work. The average college boy 
finds his day's recitations over in the mid 


dk of t] e afte rnoon He takes his recrTrea- 


Then it 


tion then and until after supper 

takes him until 9 o'clock to settle down to 

studv, but then he 1s good for three hours 
solid work He works, if he is going 


through kind of form, as many hours 


any 


a dav as erowing man ought to at 


NNN 

t pt After he graduates he finds the 
s bothersome for short time, and 

] knows no more what to do with his 
( ms than ( did 10 rs before with 


discredit to the 
it he usually settles 
is to his credit 

a place to learn char 
The 


conducive to right 


surroundings 


To 


acter. | f 1] to see it 


thinking. 
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be sure they may have to do many things 


that they would not do if they had thei: 
own way, but that is just what they hav 


It is noth 


been up against all their lives. 


ing new. We like to think of college boys 
is being pampered, hare-brained youth, 
but | doubt 1f there is much foundation 
for it in’ the engineering schools. Those 


that | have met have impressed me as 


being no more wild than the board of 


ildcrman that go off in a junket, or even 


lot of 


than a priests that I once sailed 
down the Saguenay river with. 

They are boys with animal spirits in 
tensihed by the high pressure put on their 
all make 
are old enough to settle down 

Very settled 


their thoughts before 


intellects Vhev nearly sxood 


when they 
few 


to routine men are 


enough in they ar 


25 to take positions where thev have mucl 


responsibility. These boys graduate at 22 
Is it any wonder that manufacturers pr¢ 
should work for 
| 


intervening years? If they could 


fer that the \ someon 


lse those 
come out of school matured and ready for 


serious work it might mean a gain of tw 


i three years of a life of earning fo1 
them, and then again it might cut off five 
vears from the latter end of that hfe 

Of the two I believe that the colleges 


attempt to do too much with and for thei 


better to do less, 
still less, 


time to let tl] 


bovs It would he 
little 


that the 


more but 


thoroughly. 


bov might have 


much soak in Boys go through scl 


today in a daze, a trance; they mn 


appreciate what they are doing than 


man coming out from under the 

f ether knows what he is doing. 
a fault, fault, 
today 


and a real with schoo 


PROFESSORS AND INSTRUCTORS 

lime was when a college professor was 
a man who left the impress of his person 
loday 


he may have all the character and person 


ality 


ality, his character, on his pupils 


of his predecessors, but he coops 


himself up in his study writing learned 
treatises that no 


title, 


one ever reads except Dy) 


} ] 


while his work is done by und 


paid, boedy- and soul-starved instructor 
[ would suggest as another improvement 
in colleges that be fired 
and the out of th 
dens and set to professing directly i the 11 


Of that 


the instructors 


dug 


profe ssors be 


students. course, would mean 


much less student time given to each 


ject, but 10 minutes’ time each day ir 


1 
KNOWS 


who 


hours 


personal contact with a man 


is far better education than to with 


a man who only thinks he knows 

Many men have proposed this scheme 
heving boys get out in the world befor 
their those of 
us who have seen it tried will not vote it 
We 


come back to school after a year or years 


they finish education, but 


an entire success have seen boys 
of shop experience, always with the sam 
assurance, that now they know what they 
but the only 


difference there is bov wh 


two 
the 


want, after a week or 


between 








1YOU 


y things 
ad thei: 
hey have 
Is noth 
ge boys 
| youth, 
indatior 
Those 


me as 





oard of 
or even 


sailed 


; vO) ¢ 
dow1 
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is been in the who 


shop and the boy 
is not 1s that the boy who has been out 


not get down to study evenings. 


Your Bent, Work Is Not 
DRUDGERY 


You Fottow 


Drudgery! Must every one be a drudge? 
don't believe it. To be Mr. 
“s methods of shop management would 
but they 


sure Pay 


nd to make it necessary, are 


ot likely to be 


don't 


very widely adopted 


our day. I recall having done 
ny appreciable amount of drudgery since 
If you are in- 
littl 


lf you 


left high school myself. 


erested in your work there is dan 


er of its 
re not then you are in the wrong pew 


becoming drudgery 


One of the very best lawyers and one 
f the very best doctors in this city tried 
learn the machinist’s trade when they 


both gave it up because 


drudgery Now 


greater drudgery 


They 


stand the 


were boy S. 
uld 
cannot 
myself than getting into law or medicin 


hey ce not 


Imagine any 


is all according to what you are fitted 
to do. 

To be sure, if our shops get so that 
every new man is submitted to the Bertil 
lon measurements and then fitted to cer 
tain machines and kept there doing what 

is told to do by the tool boss, and the 
drawing boss, and the gage boss, and the 


speed boss, and the feed boss—well, what's 


talking 


| 
PL 


the use? I am about 
shops anyway, so why digress? 

And then it is only prophesying to say 
Mr. Taylor's 


applicable 10 years from 


before, there is only 


that just such a lecture as 
will probably be 
now. As I said 


one scho ] that | 


graduates to become production 


know to be intentionally 


fitting its 


engineers. The field is large, but for an 


( gineering college to attempt It looks to 
me like going after snipe with a cannon. 
I believe that that is a field which can be 


much better covered from the lower side 


by the bright men from our newly 
schools If the trade-school 
out, as | believe it should be, it 


arriving 


trade idea 
Is carried 
will produce a new crop of men skilled of 
hand and yet keen of eve and mind who will 
and a better point of 


ve more interest 


view to tackle shop problems than all the 
that the 


professional engineers colleges 


ar turn out. More than all this, there are 
fully as many bright boys outside our 
technical schools as in. 

[ went through a shop a few days ago 
vhere I could not help noticing boy after 


y, or voung men, I ought to sav, whose 


ces showed them to have capacity for 
Cveation far beyond what thev had. 
hese boys never will have a show in the 
hnical schools because they will not 


each out and down for their boys, be 
use being largely dependent on tuition 
afford 


before 


oney for their support they cannot 


. These boys must be reached 


ur American system of education is com 


plete and today their one best hope is in 


the trade school 
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Bluff Inspection—Worm Gears 


By Joun R. Goprrey 

Whenever I heat foreman call a man 
down before his visitors for allowing an 
imperfect casting to go through with a 
lot, or in loud ton l with a ice of 
uthority orf ring 1 defective parts 
thrown into the ip, | alw think 
of the story 1 e f ll ( ill 


general office lai t the r 
coming conduct of f 1 emp es 
the manager would promptly call in 
trembling conductor or motorman. as the 
case might be, a liscl xe him the 
spot As a matter of fact. these 1 wel 
hired for just this purpose, and tl n 
plaining patron went aw wit] 
feelings of satisfaction and pit 

In the case f shop we 
stead of impres t . ! 
care taken t v st igh 
It usually s I f vip luff 
because if tl ' ' a mame ied 
would seem, t f ( ings 
other material woul eb ere 
by the inspector nt e of the g 

d throw t 1 | machine 
work had been d t 

It would either pp this way r tl 
inspector w \ t nt 
1 ib 

There ji Ise l ther d 
istrous side t | ject lessons of 
this kind. It « elp breeding a feel 
ing of distrust ty f tl 
other tions of cause a 
uncomfortable feel siness ast 
how much f t ret led desire for 
eood work « f } I f thei 
men, is real and how much simply for ef 
fect They are ver apt to allow the ide 
of pretense to assume unduly large pr 
portions and t inderestimate tl I 
amount of good tl ll xist 

The worm-ge posit } R 
sides as there ar lvocates of different 
angles I rat CI . while ag 
of a machine d l pir 
helical gear, say | itch d eter 
by 18 inches long. t llow power t 
taken off at anv point his ] 1 heen 
use a long tim igs wed verv little 
wear, while tl feed worm, with com 
paratively little 1 vas ily wor 

It was ea t to the no-g 
ness fw < ; 7 
to think that the « lled spiral gear was 
really a worm, the difference being in its 


rapid lead which gave it a very shary 
angle, sav, 

This made me sit up a bit and not 
other worms and it soon showed what w: 
all ought to h 
with a fast lead gi 
the thread, 


service than me with a sma 


' | +} 
ive Known, that a worm 


tr: 
t the 
, ' 
p ‘ 
) t the \ 
‘ hel 
‘ ~ 
‘ } 
ect 
ik 
( 
I v Pp ‘ 
~ | 
' ‘ 1 
y 
} ( ; 
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Principles and Construction of Aeroplanes—II’ 


Continued Discussion of Design, Means of Starting Flights and a Summary 
of Conclusions in Regard to the Trend of Aeroplane Development 



















Both of the double-deckers here com- 
pared embody the earlier form of double- 
decker construction. There may be men- 


Farman, a brother of the well known 


aviator. It agrees with Voisin’s form of 
construction, except that to obtain lateral 
stability, the main planes, like Wright's, 
can be warped. 

Very similar to the Voisin is also the 
double-decker of Witzig and Lioré, Fig. 
43, in which the tail 
placed above each other, step fashion, an 


three planes are 
arrangement which, with respect to main 


planes, was first indicated by Kress, at 


Vienna. By this means the tail planes 
behave 
the motor the aéroplane becomes a glider, 


better if, through a stoppage of 
because the main planes do not cover them 
in a vertical direction. 
plane is adjustable. The lower main plane 


The highest tail 


tioned also the double-decker of Maurice 


sides of the main planes, removable about 
As Fig. 45 shows, 
these planes are to be turned in opposite 


their forward corners. 


If this arrangement cannot be 
so finely adjusted as Wright’s warping, 
yet it works far better than the steadying 
planes of Farman placed behind the main 


directions. 


planes. The planes used by Curtiss are 


narrower behind, so that the surfaces be- 
small as they extend in a 


come very 


backward direction; and moreover, by 
reason of this triangular shape, they are 
Over Wright’s method, that 


of Curtiss has the great advantage that 


very elastic. 


the resistance of the main planes remains 
the same on both sides, and the flying ma- 
chine, therefore, is not forced into a false 


curve. The steadying planes are actuated 
by a lever, which branches into a fork; 
in this the aviator rests with his back 


and moves the planes right or left by in- 
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FIG. 43. 


has only half the breadth of the upper, 
since the middle part and the ends are 
cut away. The middle part would con 
tribute less to sustaining the machine, 


since the tail planes lie just behind it. 
As an improvement on Voisin's double- 
(American 
Curtiss puts the 
shaft of his propeller in the middle be- 


tween the main planes and directs the ends 


decker, may be considered the 


Curtiss, Figs. 44 to 46. 


of the upper plane downward, the ends 


of the 


downward gliding the lower surface comes 


lower plane upward. Since in 


into use, Curtiss obtains thereby an auto- 
matic stability For flight, Curtiss em- 
ploys steadying planes in the form of 


triangular sails, which are placed on both 


*A paper presented to the terlin section 
of the Vereines deutscher Ingenieure: trans 
lated from the Zeitschrift des Vereines 
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AEROPLANE OF WITZIG AND LIORE 


clining the upper part of his body. 

Since, when the flying machine inclines 
or turns, the aviator instinctively moves 
his body in that- manner, the control of 
the Curtiss machine ought to be easier to 
that of Wright's. On the 
whole, Curtiss’ aéroplane is little inferior 
to Wright's, after 
comparatively short practice, has per- 
flights. When Wright’s 
results could, 
attained 


-dlecker simplified and improved 


learn than 


and in fact, its builder, 
formed remarkable 
example was present, these 
however, be more easil 

A doubl 
over Voi 


isin’s is re tl 


nized in the aéro- 
plane of Captain Ferber, Figs. 47 to 40, 
allied Voisin 
Brothers in the construction of their fly- 
For 
bility 


planes, 


who indeed, was with 


ing machine. automatic production 

. Ferber turned not only 

tail 

blunt V. Thi 
' 


. lies low: the 


of lateral st 


but also the plane 


the main 


upward in the form of a 
1 


ike Voisin’s 


prope ller shaft. 








BY ANSBERT VORREITER 


screw, however, is placed in front of the 
main planes. Ferber employs two turn- 
ing controls 


main planes. 


placed directly behind the 
That arrangement I might 
recommend, if the screw also were behind 
This would 
offer the following advantages: 


the planes, Figs. 50 and 51. 
The ma- 
chine would not be turned out of its path 
by a side wind, assuming that the center of 
gravity lay in about the same imaginary 
transverse that 
the two turning controls. 


axis as which connects 
This may easily 
be obtained by placing at sufficient dis 
tance the tail planes or the controls for 
If, how- 
ever, the turning control is far back of 
the main planes, a side wind will turn the 
machine toward the wind, which neverthe- 
less is not so bad as turning toward the 
wind when the turning controls are in 
front of the main planes. 


altitude, which are at the rear. 


The turning 
control placed at the rear increases the 
resistance behind the main planes and be- 
hind the point of application of the screw. 
Thus, the turning control automatically 
acts as a steadying plane, while if it is 
placed in front, it, like the front control 
for altitude, may exert a tipping moment— 
laterally for the turning control and up 
or down for the altitude 

When, by stoppage or 


control. 

removal of the 
motor, the aéroplane becomes a glider, 
the arrangement of the turning control 
in front of the main plane acts far more 
objectionably than a similar arrangement 


of the control for altitude, and it ne- 
cessitates continual activity of the aviator. 
It must be regarded as necessary for 
gliding that the resistance behind the 


center of gravity of the machine shall 
be essentially greater than in front of it; 
therefore, it is preferable to place the 
propellers behind the main planes. 
Pischof & Koecklin, who formerly, like 
Blériot, the 


decker, have built for Piquerez, of Paris, 


were adherents to single- 


a double-decker, Figs. 52 to 54, in which 


several new arrangements are made. 


Simple is the disposition of the planes 
for maintaining lateral stability. As usual, 
they are placed on both sides of the main 
planes, yet only on the upper one, and the 
planes are revolvable about an axis which 
chord of 


lies parallel to the 


curva 


ture of the main planes. These steadying 
planes, naturally, are turned in opposite 
directions. Let us consider one plane 
turned so far upward that it is approxi- 

telv 


ing power and cannot tend to lift that 


vertical: then it can have 


no sus- 


ide of the aéroplane Simultaneously, 


the other plane hangs almost 


steady ing 
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ertically downward. Since the main 
ines are broader in front than behind, 
is plane offers a considerably greater 
sistance to the air on its lower side; it 
therefore lifted, and raises the same 
le of the machine, while the other plane 
esents a resistance on its upper side 


d therefore depresses its side of the 






































FIG. 46 


NAGRAM OF CURTISS AEROPLANE “RED WING” 





machine. The therefore 
works like the warping of the main planes 
by Wright and others. 

Suggestive of Wright is the use of two 
have their 


arrangement 


propellers, which, however, 
hearings in long arms of steel tubing 
placed on the body of the machine on both 
sides. The two-bladed screws 
are driven by chains, yet the opposition in 
the direction of rotation for one screw 
is brought about without 
the chain; the sprocket wheel not being 


wooden 


crossing of 


set directly on the motor shaft, but driven 
by a gear from the shaft. The motor 
Dutheil & Chalmers, and has 
At a speed of 1400 revolu- 


is from 
four cylinders. 
tions per minute, it produces 40 horse- 
power; the screws run half as fast as 
shaft. Dutheil & Chalmers 
now build motors with two crankshafts 


the motor 


turning in opposite directions, especially 
for driving aéroplanes with two screws. 
This form of motor construction is char- 
cterized by very smooth running. 
Noteworthy in this aéroplane is also 
the control for elevation. Two rudders 
re employed, one in front, arranged at 
ibout the same distance as Wright's, and 
me far behind, which has vertical planes. 
This rear rudder is revolvable in a verti- 
al as well as horizontal direction, after 
he fashion of Santos-Dumont’s 
lecker, and therefore serves at the same 


single 


ime as a turning control by virtue of its 


ertical planes. The rear control for 
Ititude has curved planes, since it serves 


t the same time as a tail plane for main 
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taining steadiness in the direction of flight. 
The starting frame has four wheels and 
is so low that the main planes almost 
touch the ground. 

Since this double-decker is built for two 
persons, who sit tandem, the supporting 
(or main) surface is quite large. With 
a breadth of 35 feet all the [main?] planes 
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together amount to 840 square feet. The 
length of the flying machine amounts to 
35 fect, the weight with two persons about 
1320 pounds. 
1.7 pounds per square foot 


Therefore, the load is about 
of supporting 
surface. 

Guyot & Jaugey, Fig. 55, built a double- 
Note- 


worthy in the same are the lateral steady- 


decker similar to the new Farman. 
ing planes. They are placed on both sides 
on the outside vertical struts of the main 
planes, somewhat below the center. The 
inner edges of these planes are fast con- 
nected with the struts. 
may be warped by being pulled with a ver- 


The outer edge 


tical rod which crosses it in the middle 
and is held by tension wires joining its ex- 


tremities to the main-plane ends. By cords 
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FIG. 49 
\EROPLANE OF FERBER 


which run over rollers on the corners of the 
main planes above and below, and are con- 
nected to a foot lever, the 
may be so warped that, for example, 


steadving planes 
the 


front edge of one is raised and the lower 
edge depressed, and contrarily for the 
plane on the other side. The two-bladed 
propeller is placed in front of the main 
planes and journaled at the rudder for 
altitude. which stands very close in front 
of the main planes The control for alti 


tude is actuated, as in Voisin’s flying ma- 


941 


chine, by a back-and-forth movement of 
the shaft of the steering wheel; the turn- 
ing control by revolving of the shaft. The 
motor produces 36 horsepower, and is 
built by Mors. 
a breadth of 26 feet, about 506 square feet 


The main planes have, for 


of surface. The starting frame is built 
very high, and has two small wheels in 
front, one in the middle under the main 
plane and two more behind at the tail 
plane. 

Analogous to Wright's flying machine 
are also the double-decker of the German 
technician, Schiller, Fig. 56, and further, 
the double-decker of Captain Cody, Figs 
38 and 59, which was built for the English 
army. To produce lateral stability, Cody 
now uses planes arranged right and left 
between the main planes, and piveted 
about horizontal axes lying transverse to 
the direction of flight. They work far less 
smoothly than the corresponding devices 
of Wright or Curtiss, and the flying per- 
formances of this aéroplane are not very 
remarkable; it is wrecked ilmost 
Therefore, the Wright pat- 


ents have now been purchased for the 


after 


every ascent. 


English army. 

Among double-deckers may be men- 
tioned Blériot’s, Figs. 61 and 62. It de- 
serves attention because Blériot was for- 
merly an adherent of single deckers. The 
fact that after 
single-deckers, he has gone over t 


having built some 10 
double- 


deckers must be attributed to the results 
attained by Wright brothers 
ot Wright is the low build of the main 
which are only a little above the 


Suggestive 


plane Ss, 
ground. This arrangement has e ad- 
vantage that landing is very soft, because 
ir is compressed between the lower plane 
ind the ground. Although Blériot adheres 
to the st: rting whee Is charactef4ris - of 
French aéroplanes, he makes 
low and dispenses with a spring frame, 
such as that of Voisin, for example. 
There fore, the wheels are shod with com- 


paratively strong pneumatic tires 


Notable is the arrangement for control 
f el ‘ t { nN wl h T the d h] 1 r 
of Blériot serves at the same t tor 
maintenance of lateral equilibrium On 
¢ | side, be ind the in pl 1s z 
rudder for elevation As shown Figs 
61 and 62, both planes may be t ed by 
the same lever in a similar or opposit 
direction Turned in the s e di 
by forward or backward swinging of the 
lever, the planes act for control of eleva- 
tion: turned in opposite directions, by 
right or left movement of the lever, they 
act as steadving planes, because then one 
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experiments this control 
worked quite well. Notably, Bleriot places 
the turning control in front of the main 


pressed In the 


planes; furthermore, he places behind the 
main planes vertical planes to which the 
hold the 
stretched in triangular 
t] side wind turns the 


stays that rudder for altitude are 
form. By pressing 
ese planes a fly- 
in the wind’s direction; since, 


ing machin 


however, the forward turning control has 
a far longer lever arm, the influence of its 


surface preponderates. Between the main 
planes also two vertical planes, which 
are intended,to maintain lateral equilib 


rium automatically, as in Voisin’s ma- 


cl ie, 


Tact 


the sur- 


lhev, however, increase 
exposed to side winds, and, therefore, 
is carried considerably out 


order to 


this aéroplane 
of its path by such wind. In 


maintain the desired path of flight inde- 








pendently of side winds, it is desirable to 
diminish the vertical planes, as Wright 
brothers have very correctly understood. 
< —r 
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| |i 

ot 
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LANE WITH HE PROPELLER AND TURN- 
N | DDEK IN HE TRANSVERSI AXIS 
( nN LINING HE CENTER OF 
ITY 


Their flying machine has only the turning 


control as a vertical surface, and two small 


semi-lunar guide planes between the 


planes of the rudder for elevation. 
The vertical planes between the main 


planes have, in Blériot’s case, still an- 
other purpose: they cool the water for 


the motor. 
lhe propeller is journaled in the mid 
dle between the main planes, and its shaft 


is parallel to the chord of their curves. 
Since the rudder for elevation is placed 
somewhat above the middle, the flving 


machine is automatically inclined ward 
the direction of flight, and the main planes 
therefore assume the angle of incidence. 
The 
reduces the 
that Blériot 


propeller is driven by a chain which 


speed: therefore it appears 


has become convinced that 
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the slow propeller has greater efficiency 
since his single-deckers were always driven 
by propellers directly placed on the motor 
shaft. 

In the shop of Blériot, a second double- 
decker was built, which is noteworthy be- 
cause the two main planes are not verti- 
cally superposed but the lower one is set 
back. 


rangement is to increase the buoyancy of 


Apparently the intention in this ar- 
how- 
the 
the 


gliding. It 
intage that in flying, 


the plane in possesses, 


ever, the disad: 


ir current diverted downward by 


upper plane impinges upon the lower more 
does as usually 


In order to 


than it the planes are 


arranged remedy this defect 
and attain the object already mentioned, 
the upper should be set 
stead. Lateral stability is attained in the 
same manner as with the already described 
Bleériot, 


able planes, placed at the 


back in- 


adjust- 
both 


single decker of through 


rear on 


sides of the tail plane. The propeller 
is set forward and is directly driven by 
the motor. The aviator’s seat is quite a 


December 2, 1909 
planes, converts the machine into a later: 
pendulum. Pendular movements also en 
ter in the direction of flight; and the mor 
are not dampenec 
fron 


The propeller, at lov 


so since these motions 
tail 
the main planes. 
gear, works behind the main planes some 


by any plane placed remote 


what below the center of resistance, s 


that the main planes automatically assum 
the angle of Whether 
transmission by belt is advantageous mus 


incid¢ nce. pow 


be doubted. In automobiles, belts for thi 
purpose have not commended themselv« 
since they are susceptible to weather an 
moisture. Materials 
the main planes are also much influence: 
Linen an 


used for coverin 
by the moisture in the air. 


cotton shrink from dampness and _ thu 
are drawn tight; they, however, wrinkl 
Oik 


con 


and becomes loose from dryness. 
Blériot 
siderable extent in his single-deckers, ex 
hibits the fault. Aluminum = and 
magnalium sheets, which latter was used 
by Jatho at first, are heavier than textile 


paper, which has used to 


Same 

















behind the motor. There 
tend to 
flying dire ction, 
of the 


long distance 


is no advantage in that. It will 
increase vibrations in the 
about the center of gravity ma- 
chine 

all the 

p ssible, 
Voisin’s 


before the 


Endeavor should be made to place 


heavy parts as near together as 


Wright has 


aviator sits directly 


which done. In 
machine the 
motor. 
An approximation to single-deckers is 
formed by those aéroplanes in which the 


upper main plane is extended as a rudder 


for elevation. The first who practically 
entertained this idea was the German 
Jatho. First, he built his flving machines 


as three-deckers, later he removed the top 


plane. Jatho endeavored to obtain lateral 


stability by the low position of the center 


of gravity. *As shown in Fig. 64, the 
motor and seat of the operator are there- 
fore placed considerably below the under 
plane. The fault here is, that a side wind 
blowing strongly upon the vertical planes 


and rudder fot turning, between the main 





\EROPLANE OF 


PIOUEREZ 


and much more expensive. \ 


fabrics 


present there is almost exclusively e1 
ployed a cotton stuff made by the C 
Guttapercha Con 


water-tight by al 


tinental Rubber and 


pany, which is made 
sorption of gum. 
Levy & Gaillat, in 


which suggests Jatho’s 


Paris, have built 


di uble¢ deck« r 


ing machine. \s in the case of 

the upper supporting plane is consi 
erably narrower than the lower mai 
plane and is revolvable about an ay 


transverse to the direction of flight. 

this manner the upper plane forms 1! 
control for This 
actuated by a hand lever, which is plac 


elevation. control 
on the same shaft with two double-arm 
levers and acts upon the control plan 
two connecting rods. There is no la’ 
control, but that is effected in a sinpl 
manner by revolving the motor with tl 
propeller. For that purpose it is fasten 
to a ring carrying a gear which engage 
with a worm turned by a handwheel. Th 
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later; Zz, f z abl dis ct apaftt a has, there- 


= \ : ; 4 ee ie Os 
iso €1 X — ee oo -- tore, discarded the third plane, like Jatho, 
<= — = . ‘ ’ ‘ , 
ie mor (J i ao wl formerly employed three planes; and 











Zo subsequent] Farman, wl had used a 





~~ third, smaller plane over his two main 
a‘ —~_ 2 | 
~ a a = planes 








npenes a, 























Some 4; b ? F lt regard t the ren 11 I we ; 
Ice S FIG. 53 ments t re i ni 1 vard 
assu the s r decker of B ex 
pow: cept that t djustable pl whine eC! 
Ss mus as vati t | for lateral l 
or th in ire s betw t t lanes 












































nel “ — 7 - . . + —— 
used “1 Pm om, 4 as a much shorter lever arm [here is ec 






































extile —_ —_— = sequently req poses mparatively great 
3. ks rotation of t foun « eee 
— creases it t e direction of 
flight Small .pl slight displaces 
| but with long | n, work far better 
= Grade, in Magdeburg, whe 1 rto has 
FIG. $4 American Mashinist, N. 1 dl out dneniiien alt satan Chan ae 
DIAGRAM MATIC VIEWS OF AEROPLANE OF PIQUEREZ tor, still adheres to three-deckers, lig. 68 
Rudders f trol laterally and in el 
motor, a water-cooled 20-horsepower au- ing power it is not s wid urthet val ed at the rear e propeller 
tomobile engine of Dion & Bouton, di- more, double-deckers have shown them it the tront analogously to the three 
rectly drives the two-bladed propeller. selves steadier in the direction of jlight decker of Goup [he maintenance of 
Since there is no tail plane, the stability which is attributable t t the lateral Iilit wever, is obtained as 
may be questioned [he imventors be- air held between the main plan pens in Wright nachine, by turning of the 
lieve, like Jatho, that they have secured the vibration. Phe disadvant of main plai lhe aéroplane of Grade is 
equilibrium in both directions through the double-deckers is, that tl superposed the only tlying machine driven by a two 
comparatively low center of gravity of planes have less sustaining power, because le motor ry engine has here acted 
their aéroplanes This, however, can be the upper ones lic to a certain extent in- very well, and proved highly efficient in 
true only in very quiet air. Noteworthy the “shadow” of the lower his is espe relation to weight. Motors on aéroplane 
is the small curvature of the supporting cially to be observed in glidi The run with almost regular turning moments 
planes; the curvature of the upper planes” greater the vertical distance between the nd rotative speeds; tl point fay 
may be imparted by tension cords. main planes, the smaller this objection § able to tl two-cvcle motor for aviation, 
Monoplane or biplane is one of the still becomes. But on tl ther hand, the nd it | t] dvantages, such as light 
unanswered questions. Properly the ques- weight is thereby in sed, because weight an eivabl imple constru 
tion should be framed: monoplane or the’ vertical strut must | longer tion, wl here re qualities far more 
\ multiplane? since aéroplanes have been and_ stronger. To double-deckers — re important of attainment than in the ry 
: ttempted with three planes and upward. main, however, dvantages of con- of otoer cat Revolving motors, air 
Beside Jatho, Voisin has built a_ three- struction which hardl an be said of cooled, as thi re iow built for flying 
decker for Goupy The advantage of the three-deckers, be ise their hight 1s too machines in four-cycle type, with cylinder 
uuble-decker is, that for equal sustain vreat if the three plan re held at favor- 1 hicl ol excellent! nd at the 
; 











FIG. 55 AEROPLANE OF GUYO AND JAUGEY FIG. 50. AEROPLANE OF SCHULER 
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ARRANGEMENT OF STEERING PLANES OF AERO 
PLANE OF ELERIOT, NO. II 
same time act as a flywheel (Adams, 
Bucherer, Gnome, Hayn, Schuler}, may 
also be built in the form of two-cycle 
motors. The latter have also the great 
advantage that equal regularity of run 


ning is attained with four cylinders in 


stead of seven, as in the case of four-cycl 
engines. An unequal number of cylinders 


is required in the case of four cycle 


motors, when the cylinders are arranged 
in star form, in order to make the angular 
distance between each two explosions 
equal. 

To the 


eral 


with sey 
the 


aeroplanes 
that of 
According to a 


class of 
planes, belongs also 
Englishman Phillips. sug- 
gestion of Wenham, Phillips has increased 
the 


planes to 20, 


superposed supporting 


69 and 70. 


number of 
Figs In conse- 
quence, the single planes are very narrow 
Beside the fact that this multiplicity of 
planes is disadvantageous in gliding, it 
has not yet succeeded in giving stability 
The purpose of this use of many small 
planes is to save width so that the flying 
machine is more handy. Such aéroplanes 


are therefore designed repeatedly, most 
recently by Maurice Carron, at Paris, who 
This 


of construction does not seem to he 


like ly 


superposed 70 narrow planes form 


well 


chosen: much more would mono 


S1ICcCce ed 


planes he to 
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Likewise equipped with many support- 
, yet radically different from the 
type of aéroplanes, is that of 
Villefranche. In this, the 
supporting surfaces consist of two sets 
of radial planes, arranged in two cyl- 
These cylinders have tubular 
frames covered with textile material. The 
front system of planes is movable about 


ing planes 
ordinary 
Giraudan, at 


inders. 


a transverse axis and can be set by the 
operator at such angle of incidence as he 
means of a long lever. This 
A second, 


desires, by 
lever is operated by the foot. 
much longer, hand lever actuates the mo- 
tion of the front system of planes around 
a vertical axis for turning control. Special 
controlling devices for maintaining lateral 
stability not provided. This is’ ac- 
complished by the resistance of the radial 
the 


are 


planes to revolution and insured by 
position of the center of gravity below 
the center of resistance. Therefore, the 
axis, as well as the center of the two sys- 
tems of planes, lies at the upper edge of 
the body framework that carries the motor 
with the propeller and the seat for the 
operator. The motor has eight cylinders 
arranged in V form and drives the two- 
bladed propeller by gearing, with a speed 
The starting frame 
four wheels, of which the front 
may be turned about vertical axes. 


It is obvious that the supporting planes 


reduction of one-half. 
carries 


ones 


are not curved; they can, however, bag 
The advantage 
double- 


under pressure of the air. 
of this 
deckers and single-deckers is its narrow 
ness, while on the other hand, we may as- 
a disadvantage that the planes 


construction as against 


sume as 
have less sustaining power for equal area 
and apparently the weight is greater. How- 
ever, this aéroplane is a novel solution, 
and since the first trials have not turned 
out badly, its progress may be watched 


with interest 


\RRANGEMENTS FOR TAKING FLIGHT 


It is well known that aéroplanes require 
for taking flight a speed greater than that 
for They 
therefore, the 
Even when mounted on wheels, 
smooth field, 
addition to 


needed horizontal progress. 


must, make a_ start on 


ground. 
and running upon a very 
friction, in 


so that the power 


they encounter 
the resistance of the air, 
of the motor for starting must generally 
be greater than required for horizontal 
flight. In 


of starting, various means have been de- 


order to lessen the resistance 


vised. Voisin has so arranged his flying 
machine that the planes, through the re- 
sistance of air and ground, are reduced to 
are 


incidence, as they 


(See 


small angle of 


after having started Fig. 72). For 
this purpose the control for elevation must 
be placed horizontal at the start. Even 


at a small speed the air pressure on the 


tail planes is so great that they, being 
lightly loaded, are elevated. Thus the 
main plane is reduced to a small angle 


of incidence, the resistance is correspond 


ingly diminished, and the aéroplane sooner 





December 2, 1909. 
reaches a high speed. When a sufficient 
velocity for flight is reached, the forwar: 
edge of the rudder for elevation is turned 
upward, the air pressure lifts it, and wit] 
it the main plane, the angle of incidence i 
increased, and the now considerable ai 
pressure on the main plane lifts the entir: 
machine. Consequently, the greater part 
of the starting distance is covered by th 
aéroplane resting on its front wheels alone 
On a sufficiently large open field, which 
does not present too great unevenness, this 
method of starting is very effective. How- 
ever, a course of at least 325 feet is gen 
erally necessary to make an ascent; and 
for flying 
open 
necessary 


over 
space 


to attain sufficient hight 
trees other obstacles an 
of at least 650 feet more ts 
The need of a large free place is therefor: 
an objection to this method, which on th 
other hand, has the great advantage of 
dispensing with special appliances separat: 


and 


from the flying machine. 

According to the same principle, Jatl 
starts his aéroplane, Fig. 64. By mean- 
of the frame of the front 
flying machine can be elevated or lowered 
in front. For this the front 
wheels are fastened to a jointed fork; 
if at the start they are set horizontally, 
the aéroplane inclines forward, and the 
main planes stand approximately paralle! 
The resistance is thus 


wheels, tl 


purpose 


with the 


ground 
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\EROPLANE OF JATHO 
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MOTOR OF AEROPLANE OF LEVY AND 


GALLAT 














1909, 


ifficient 


orwari 
turnec 
d wit! 
ence 1 
Mle ai 
entir¢ 
r par 
by th 
alone 
whic} 
3s, this 
How 


Jatl 
1¢al 
tl 
eres 
front 
ork 
tally, 
the 
alle! 
thu 


December 2, 1909. 


AMERICAN MACHINIST 





i 





FIG. 68. 


light, and the machine soon reaches the 
juired speed, If then the fork is placed 
rtically, the main planes are raised in 
mt, assuming the required angle of in- 





idence, and the pressure of the air on 
e planes raises the aéroplane. The ad- 
ntage of this over the method of Voisin 
therefore, that the main planes may be 
so as to encounter less resistance from 
he start, whereas in Voisin’s they assume 
ich a position by the air pressure after 
short run. This advantage may, how- 
er, be attained by Voisin if he makes 
support of the hind wheels longer, or 
hinges it that the tail planes may be 
ced higher before the start, the main 


nd tail planes thus becoming nearly 
llel with the ground. 
Departing from this construction, 


Wright starts his aéroplane by using an 
ppliance not attached to the machine, but 
left on the ground when it ascends. By 
applying additional power, he quickly 
brings his airship to the speed required 
for taking flight, using for this purpose a 
irop weight. If the auxiliary impulse be 
‘ong, the starting course is very short. 

use of a starting rail, the friction on 
he path is greatly lessened. The starting 
vheels are consequently very simple, mere 


voden rollers, while Voisin and others, 
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OF GRADE IN FLIGHT 


whose aéroplanes run on the ground, have 
to use wheels with pneumatic tires. In 
order to decrease the weight of the flying 
machine, Wright leaves his starting truck 
behind With the 
wheels thus removed, landing is safer and 
the stopping distance much shorter, since 
the skids offer far more resistance to the 
ground. The elastic skids also take up the 
shock of landing very well without being 


him on the ground 


subject to the same danger of injury as 
wheels with forks. With 
a sufficiently powerful motor, Wright can 


their movable 
auxiliary 
power, drop 
weight; for he can do so if the starting 


naturally start without any 


and, therefore, without a 
path is inclined, or if there is a sufficiently 
strong wind against the flying direction 
In fact, Wilbur Wright has several times 
ascended in a head wind without employ 
In doing so he 
than 


ment of a drop weight 


uses a much smaller open space 


Voisin: moreover, the place need not be so 
ler irregularities of the 
rail. 


level since the sm 


ground are covered by the starting 


A disadvantage of Wright's starting is, 
that the flying machine is dependent upon 


an appliance for the purpose if there be 


not a suitable open place for flying off 
against the wind. On the other hand, 
these appliances can be made very 











taxonomy? 


Y45 


crudely; for instance, the frame of the 
drop weight can be quickly built from a 
few trees. Cords are easily come by, and 
the pulleys can be carried in the machine 
itself. In war, starting appliances can be 
conveyed by automobiles. 

\s a drop weight, may be employed the 
flying machine itself. An example is the 
first aéroplane of Counselor Hoffman, of 


Berlin, with which, by tipping over of 
stilts that supported the flying machine, the 
main planes was compressed 


took place after the 


air under the 
ihe ascent, therefore, 


fashion of storks and other long-legged 


The 
1 


was, that before the 


defect in that 


flight the 


birds. arrangement 


flying ma 


chine was easily turned around by the 


wind. Fig. 74 shows a device of my ow! 


suggestion by which this defect is rem- 
edied. With the aid of a support, which 
can be simply made of two trees, the 
aéroplane is sily raised up by a tackle 
r windlass. As soon as the propeller is 


set in motion, the flying machine, which is 


rmly held up by the rope, must assume 


the angle of incidence. If now the ma 
chine is set free from the rope by a detach 


able he Tr Ik, it 


whereby the air 


will at first drop somewhat, 
under the main planes 
will be condensed and simultaneously the 
propeller will drive forward the machin«e 

which then, if the rudder for altitude b 
properly turned, will describe the intended 
path through the air, as indicated by a 
dotted iine in the figure. The advantages 
of this method of starting seem to be, the 
very simple appliances and its demand for 
only a very small open place, where the 
ground need not be level. 


The 


planes in 


results of my discussion of aér¢ 


general, and double-deckers in 
particular, may be summed up as follows: 

1. The double-decker, as compared with 
the single-decker, is steadier in flight and, 
for an equal supporting power, may be 
built The framework of the 
main planes can be better stiffened. The 
Greater weight for equal 


narrower, 


objections are: 


sustaining power, greater resistance, and 


therefore a more powerful motor neces- 
sary for equal speed, from which results a 








smaller radius of action with the same 
:mount of fuel and therefore some- 
] ic her . perati 
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relhiabk in 


wind 


oct mne tte «<tahilizing ic nn 
Lutomat aDllizing Is ul 


ts of wind, specifically side 


intenance of lateral equilibrium is very 


important, and the best method for that 
purp is warpin the main planes 
ivoted planes are not so good 
ying need be done only on one sid 
\ the side lving in the curve sinc 
( wise the turning control must be 
op ted at the same time. It is advan 
t that both the main planes and 
rudd for elevation be warped 
It 1 best place the rudders for 


behind 
rudder in an 
the 


turning the main 


and 


planes, the turning imagin 


ixis with propeller 
which 


Suc h 


screw and the center ot gravity, 


will put the control for elevation at 


di e from the main planes that its 
ce of gravity will lie in front of the 


rear edge of the main planes. 


1. In order to prevent a one-sided ac 


tion, two contrary running propellers 
should be chosen In that if a 


aéroplane shall not 


order 
propeller 
tip, the two screws must have the same 
screw is sul 


the 


aXis 


tront 


jected to the an rrent from 


AME 


least, like 
tor by 
that when 


pression 
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Wright, to disconnect the mo- 


open an escape valve, SO 
thrown out, com 


the further 


the motor is 


not imped 


turning of the propeller, for such increase 
of resistance would hinder the gliding 
ight, and considerably abbreviate it 


©. Hitl 
r double 
e Wriegl 
ll other 
re more 
hus far 


f, 
f “ 


~< 


Il level efound of s ifficient 


extent, 
means of 


drop, and the 


comimended a start by 
1 , 
therwts¢ Dy «al 


juipped for both. 


f 


lerto tw f rms of construction 


cle cke rs hi: Ve been developed, 
it and Farman-Voisin. Almost 
practically ng double-deckers 
or less patterned after them 
he Wright form is the best 
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one, rT in adjustment must be mad 
that the effe t ort two screws shall he 
equal: cither differential gearing being 


ved, or, in case of a revolving m 


emp! 


tor, the one screw being driven by means 
of a crankshaft and the other (the front 
one) by the housing which revolves with 
the cylinders 

= \ir-<« ol ss tors are to ec rec n 
ended for eropian only 1 e lower 
POW or t ! ructed witl revol 
cylinders, since otherwis« evlindet 
Cool is insufficient \Mlotors with re 

Ravee Y , ] p ] é ‘ t the id 

, sivas | evlinder masses 
{ pic effe t yl ich t l 1 all 

ts the mauaint ( ft stabilit 
late ] tability « l f the r Shalt! 

rti Phere to b OTe ‘ 
lool two-cycle motors in fAving a- 
hine 

’ \1] tT \"¢ n ts 1 . he d 

( I ot e] t 1 le ( \ 

nipulated in the sho f 
other vehicles \ppropriat rorms I 
construction are those | t, \ 
K bn md Vorr« t 

7 It is preferable to introd coup 


N AERROPI 





— Sa I In jp Uh 


imerican Machinist, \.1 
\NE 
f flying should be 


so as to get along with smaller 


ter s of const! ctl } ri 
ded wood for the frame and 
ton fabric fo e supporting 
1: 1 
it 4 ) c's 


\ ring t nis uy 
1 ted by C,overnot H ra s | Ne \ 
York I:mployers’ Liability ( ses 
t Industrial Accidents Unemployn 
1 Lack of Farm Labor, was held in th 
Hall, New York, on N Thi 
f the many indications of the i 
being take the question of 
trial accidents d revention 
rious parts of tl tr urthe 
] Ings e7 e held me to tim 
New Yorl \l Buttfal Roche 
d Syra t ( ISS] desires 
give «¢ e inte ( pportunit 
present is oO ¢ wws | dvice on 
vy of the subjects mentioned. They will 
receive suggestions 1 W ting 11 it 1S 
inconvenient or undesirable t submit 
them or: lly at these hearings 


imerican Machinist, NV. ¥ 


December 2, 1909. 


Locomotive Repairs at the Lack- 
awanna Shops at East Buffalo 


Repairing locomotives is a very differ- 


proposition from almost other 
know of, 


Micrometers are an 


ent any 


wi rk | 


treatment. 


and requires different 


unknown 
quantity i st of ti hk ‘t the 
juantity in most of the work, yet the r« 


sults are probably as good as can be ex 


pected when the service is considered. 


Side rods must have play on the pins, bot! 
as to diameter and end movement, varying 
from 1/64 to 1/32 inch, because the differ- 
crank pins are almost never in line on 


switches and high and 


ent 


frogs, 


account of 


But the main rod 


low spots in the track. 


4, 
[ 


FIG. I. BORING DRIVING BOXES 
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CROSSHEAD BABBITTING JIG 


























SIMPLI 


close as it will run cool o1 


las O ve as 
account of pounding out the brass, to say 
noise. 


nothing « 


\ FRAME 
1 comes in for general 
bolts 


engi 


the 


When an 


and 


have to be 
bolts 
again. 


repairs frame 


when 
These 
bolts have a taper body and drive into the 
holes of the The 
16 inch to the front. 


driven out, it’s a case of new 


the engine is together 


put 


reamed taper frame. 
taper is usually 1 

This is usually a case of fitting each 
holes are just 
the ai 


dot ( 


holt to its place, as the 
i the 


has to‘ be 


leaned up with reamer in 
This 
s it is very important that they 


fitting well 
should 
not work loose. 
the foreman in 
the East Buffalo 
Lackawanna & 
outht 


this rapidly, 


work at 


large of this 


he Delaware, 


stern road has a portable which 


track the ngine is 


lhis outfit consists of a lathe, a cen- 
erinding wheel 


harpening tools, all tied together on one 


hbase and driven bv an independent motor 
\ bright boy completes the outfit and 
the combination gives star performances 


vhen it comes to fitting up a locomotive 


frame with new bolts. The bolts are cen- 
tered and the ends all threaded to stand 


ard size before the frame has been reamed. 
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and as soon as a few holes are ready the 
boy gets busy. 

He sets a pair of inside calipers to both 
ends of the first hole to be sure and get 
the right taper set in the lathe, then he 
starts in, only measuring one end of the 
rest of the holes, and turns each bolt to 
it its hole. There is no micrometer about 
it; he just sets his outside calipers by the 
inside calipers set to the hole, measures 
by “feel” in the old-fashioned way, and 
does a good job in a lathe that had seen 
hard service long before it joined tne bolt- 


turning outfit. 


DETECTING CRACKS IN FRAMES, Rops AND 
AXLES 


Every railroad shop has its hair-raising 
story of axles that have dropped in two 
on the turntable after a hard run and 
other cases, all depriving the yellow jour- 
nals from a prominent display of scare 
headlines about another wreck, and the 
best or worst of it is they are true. In 
no place is the effect of constant vibration 
better shown than in railroad service, the 
most prominent defects occurring in 
frames, rods and axles, all of which are 
hard to detect unless they are very pro- 
nounced. The hammer test helps in many 
cases where the man is trained for the 
work, but even this is not infallible 

The master mechanic at these shops, B 
H. Hawkins, has introduced a method that 
is at once simple and efficient whether it 
is original or not. When an engine comes 
in for repairs and is stripped, the frames, 
axles and rods are given a coat of a white 
water paint. This dries in about an hour 
and does not rub off readily. 

Then, as the wheels are turned up in 
he lathe, or the frames and rods worked 
the oil 


t 
m in any way, or even without it, 
ind dirt that are in any crack in these 
parts work through this paint and show a 
dark streak so plainly that it cannot be 
mistaken. At the time of my visit a driv 
ing axle had just been discarded owing to 
a slight crack just starting from the round 
corner of a keyway for the eccentric, and 
which would never have been discovered 
in any other way. 

The same thing holds good in the other 
parts, and cracks are constantly discovered 
that might cause accidents later had they 
not been found. So a little white paint is 
probably a life saver when applied in this 


way. 


Bortnc AND Facinc Drivinc Boxes 


Two Bullard vertical lathes or boring 
nills with a side tool carriage or head, 
re in use here doing all sorts of face- 
plate work. The way in which driving 
boxes are bored is interesting as showing 
he use to which the side head is put as 
well as the method of holding and boring. 

he lower plate or fixture is bolted to 
the faceplate, and the driving boxes fit in 
his and are easily centered and set \ 

le in the center of this plate forms a 
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guide for the pilot on the boring bar, as 
shown in Fig. 1, holding it steady in its 
work and insuring a straight cut as well 
as making high speed possibk 

At the same time the side head comes 
in and faces off the hub lining so that no 


extra time is required for this work. It 


= 

a 

7 
4 


makes a neat way of handlins 


kind 


BABBITTING CROSSHEADS 


They have the simplest form of babbitting 


| have seen and 


hey de 


jigs, as shown 1n Fig, 2, 
they do the work tn good shape. 1 
pend on the faces X X of the crossheads .. 
being planed alike in all cases so far as the 
distance from one guide to the other is con 


cerned, as well as being th: 


same width 
on the outside. This allows the fixtures 
or jigs to be held on the crossheads by 
the simple clamps, shown at the side, and 
the babbitt fills the 


two, being retained at the 


opening between the 
bottom by an 
asbestos sheet or pad on which it rests. 
beforeh. nd, 


The crossheads are. tinned 


being heated by an oil torch for this pur- 
pose. 

There are several sets of these jigs of 
different widths at C to allow for guides 
being planed down on the sides to true 
them up at different times hese cost 
very little to make and have been handling 
all the babbitting dene her« for some time. 


F. H. ¢ 


Don't Sell Toy Machine Tools to 
a Trade School 


If it is a possible thing to impress on 
1; 


your advertisers that there is a distinction 
between trade schools and manual-train 
ing schools, it is worth doing. For up 


ward of a year I have been spending 
some little time looking up possible com- 
hinations of equipment for trade schools, 
both for the old Massachusetts Commis 


sion on Industrial Education and for our 


local school. The thing of all things that 
has impressed me has been the curious at- 
aeaill hich by far the maior: re 

titude which by far the majority of man 


ufacturers take toward educational insti 
tutions. The larger part of my inquiries 
for prices have resulted in replies about 
as follows: 

“Answering yours of the —th we wis 


to say that we have equipped most of the 


manual-training schools in the country 
complete with our goods and the rest of 
them have bought largely from us. There- 
fore you will see that you cannot afford 


to do othe rwise th in to ord r of us ()n 
receipt of your compk te list of equipment 
we will give you the very best figures pos 
sible Wi inclose a list of the schools using 


our tools from which you will see that you 


*Manager, Worceste 
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will be largely criticized if you do not in- 
clude our toolS in your list.” This is not 
in the least exaggerated 

Now, let me ask your readers candidly, 
Is the fact that a lathe, for example, has 
been sold to a manual-training school any 
reason why vou would buy it for your own 


shop? Of course, you would hold up your 


hands in holy horror at the thought. You 


would not do that under any circum- 
stances. Then why try to foist them off 
on a “trade” school: Do vou want to 


demonstrate that a public trade school is 


impossible by equipping them in such a 
way that the cannot succeed: It is well 
known that the advance of manual train- 
ing has carried with it the design of a 


large number of small machines designed 
to give a boy a chance or an excuse for 
what Sambo would call, “Making a noise 
like work.” 

We all know that all the boys can do 
is to make the motions. The little spind- 
ling machines could not possibly stand up 

' 


under real work It is not possible to 
teach a trade by merely making motions. 
I do not believe that a boy who has built 
little models of staircases can go out and 
build real staircases without learning all 
over; nor do I b ve that I would trust 


a boy with a 6-1nch press hit who had 


never made o1 over 


These manufacturers not only have the 
office boy turn out such letters vy the 


hundred and build such near-machiner) 


but they have trained men that th send 
out to et the school trad Ch 1 l 
never h rd that thei ms ever sold 
chinery to sl ps All thev can tal! t 
is schools. One was in the other day. H 
talked schools til | was. sick l told 
him that we were going to have hon, 
no “machine laboratories,” or “patter 
laboratories,” but SHOP, and we wart] 
sh p tor Is lle gasped, said he tl ht 
they did build some, but did not know 
where they were running. I happened to 
be well enough acquainted with his e1 
plover to know that he did not sell one- 
t h part of his output to schools 
This w ld be a matter for levity if it 
were not for one thing Chere are ] S 
getting 1 d I pring into I< I] ] t 
us Whether ecd or f 
body depends on what they do 
uals (dre cl | ‘ ( not | 
except It tl l 
equip ht ( ry 1 < 
els « what they think is n 
shops, th« tee med. It is 
terest m reat rer t 
cceed. TI a ! - 
of succeed if ! f vill 
decline t MH tl thir t] \ 
W 1 not regular thing ! 
OW shop Some of the trade ls 
re being ] lled b en whose ‘ int 
nce with machine t purely platonic. 
Don't fill tl ip with little ck tuff 
lnmediate t. Help { 
isecl | ll pay on dl 








948 


AMERICAN MACHINIST 


December 2, 1909. 


ome Strength Tests of Cast Iron 


Tensile Strength, as Cast, and after Machining 1-8 in. Deep, also with In- 
creasing Percentages of Silicon. Transverse, Deflection and Resistance Tests 





B Y 


variations in the 
from cast iron 
from the differences 
of opinion which exist as to the 
methods of testing, determined the author 


The tests 


which have been obtained 


very great 


time to time, and 


best 


to make the comparative tests which form 
the subject matter of this paper. 

These tests all carried 
actual foundry practice, the metal used 
being taken chiefly from the ordinary 
cylinder mixtures, which remained over 
required for the 
shop. work. 


were out in 


what 
tests the 
The object of the tests was in no way to 


was 
ordinary 


and above 


used in 


secure the highest possible results, but, 
if possible, to arrive at the differences 
in results under varying working con- 
ditions. 


The author wishes to state his apprecia- 


. 


tests obtained, which appear to indicate 


that the bars that have been machined 
give better results than those that have 
been tested, as cast, with the skin on. 
The results of the transverse and de- 
flection tests are given later. 

Twelve tensile-test bars and _ four 
transverse-test bars were cast from the 


same ladle, duplicating tests Nos. 13 to 
24, in order to confirm if there were any 
special diameter of the turned bars which 
the highest but from the 
second part of Table 1 it would appear 
that the bars turned down to % inch to 
14 inch show very little variation in the 


gave results, 


test per square inch. 

Five of bars—three 
two transverse bars, each with the same 
percentage of silicon (the latter cast on 


sets tensiles and 











tion of the work of T. Turner, W. R. edge at an angle of 22!4 degrees)—were 
Diameter of 
Numbers. Analysis Test-bars. Tensiles 
| | 
i Average Mean 
Skin on | As |Turn-| of Each Over All 
as Cast./Turned.| T.C. |G. C. | C.C Si. Ss P. Mn. Cast.| ed. |Diameter. Areas. 
| Per | Per Per Per Per Per Per Tons per} Tons per 
Cent. | Cent. | Cent. | Cent. | Cent. | Cent. | Cent. |Inch.|Inch.! Sq.In. Sq.In. 
3 } 3.56) 2.98 | 0.58 | 1.53 | 0.11 | 1.19 | 0.90 rf , 12.32 7 
1-6 | “ a “ " " “ an 12.76 .t 
7-9 - x 12.11 t 
10-12 | h 13.69 12.72t 
13-15 i Flaws *t 
16-18 13.20 t 
|} 19-21 y 14.72 | 
| 22-24 | ” i 13.96 | 13.96T 
DUPLICATING TESTS 13 TO 24 
10-42 |» 3.54 | 2.96 | 0.58 | 1.30 | 0.077) 0.59 | 0.68 i 13.69 t 
13-45 - “ _ " " "4 | “ ; 15.62 t 
16-48 - ' ™ Py 15.59 t 
49-51 ss } 15.38 15.07t 





*Flaws in all bars. +tFrom one ladle. 





TABLE 1. TENSILE TESTS. 





VARYING DIAMETERS AS CAST AND TURNED. 








Johnson, West, Keep and Outerbridge, 
all of 
much value in the intricate problems in- 
volved in the study of that material. 


on cast iron. Their results are 


TENSILE TESTS 
Nine boxes were used for casting the 
six 
ladle. 
3 were 
4 to 
Nos. 7 © 
9 to a diameter of ¥% inch, and Nos. 10 
The ten- 


bars and 
the 


numbered 1 to 


twenty-four _ tensile-test 


transverse-test bars from one 


T he 


cast to a diameter of 7¢ inch. Nos. 


tensile bars 


6 to a diameter of 34 inch; 


to 12 to a diameter of ™ inch. 
from 13 to 24 
cast I inch diameter, and were machined 


stile bars inclusive were 


down to the same diameter as Nos. 1 to 


12, and the six transverse-test bars were 
then cast on edge at an angle of 22% 
degrees. 


In Table 1 are shown the results of the 
*Vaper delivered before the Iron and Steel 
Institute. 


cast from the same ladle of metal as those 
entered in Table 1, but varying percent- 


ages of 50 per cent. ferrosilicon were 
added to each small ladle (taken from 
the larger ladle), in order to increase 


the percentages of silicon in the test bars. 
This was duplicated. 


EFFEcT OF SILICON ON STRENGTH 
In Table 2 is shown the results of 
these tests, which were made with the 


idea of ascertaining the value of the use 


of high percentages of ferrosilicon in 
actual foundry practice. A number of 
the tensile tests showed flaws, and as the 


tests obtained therefrom were in conse- 
quence very low, they have not been in- 
cluded, as the true area of the bar could 
not be obtained. The 


all tested, and the average results taken 


sound bars were 


as the mean of each set of bars. 
In Table 1 the 
that were actually 


silicon 
metal 


percentages of 
added to the 


A DAMS ON 


are shown, together with the increasing 
percentages of silicon, and it is noticeable 
that in spite of the silicon being increased 
from 1.53 to 2 per cent. in the one case, 


and in the other from 1.30 to 1.86, the 
combined carbon shows practically no 
alteration. 


Further, as the other elements are prac- 
tically constant, it may be assumed that 
Table 2 shows the effect of increasing 
silicon, and while the first part of the 
table presents practically no difference in 
the average results from bars with from 


1.67 to 2 per cent. of silicon, the second 
part shows a decrease in the strength 
as the silicon increases. 

This, therefore, does not confirm the 
results contained in the first part of the 
table, obtained with bars of varying 


silicon content, and would point to some 
condition of the iron, apart from the 
analyses, which has a greater effect on 
the results of the tests. 

Also from the fact that the percentage 
of combined carbon has not been re- 
duced in spite of the addition of one- 
third more silicon, it would further show 
that silicon alone is not the only factor 
combined carbon 
very clear, 


in the conversion of 
to graphite. One point is 
namely, that with the increase of silicon 
the crystals of the iron have also in- 
creased in size; but these are also affected 
by the cooling conditions which are in- 


dependent of the analysis. 
TRANSVERSE BENDING TESTS 
In Table 3 are given the transverse 
tests, and in this case also it will be 


noticed that while the breaking weight 
of the transverse-test bars shows a slight 
variation, when the latter are worked out 
on the exact section of the bar to the 
moment of resistance, there is very little 
variation in the tests obtained from those 
bars with increased percentages of silicon, 
while the second part of the table shows 
that increasing amounts of silicon have 
decreased the strength, which confirms 
the tensile tests in this respect. 

In this case, also while the percentages 
of combined carbon are not very ma- 
terially altered, the fractures in the 2x!I- 
inch test bars show increasing openness 
as the. silicon from 1.30 to 2 
per cent.; the bars with the higher per- 
centage showing the most open fracture. 

By Table 4 is shown the difference 
in tests obtained from the transverse-test 
bars as cast and as machined, indicating 


increases 


a great improvement in the strength of 


the machined bar. It has generally been 
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TABLE 4. COMPARATIVE TRANSVERSE TESTS AS CAST AND As 
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ANALYSIS. Diameter 
ve —— of 
| Actual lest-bar 
Silicon at 
Mark. .. 4 | GC Cc. C S S. P Mn Added. | Fracture Tensile Strength per Square Inch 
- — - — —|— ——| 
| Mean of 
Per Cent.| Per Cent.|Per Cent.) Per Cent.) Per Cent. |Per Cent.) Per Cent.| Per Cent Inch Tons Sound Bars 
16 3.56 2.98 | 0.58 1.53 11 1.19 | 0.90 None i Machined from 1 inch, 14.03 
17 iro ad ad a) | rd “e } e ey *s ae ss l ; iX* 
18 “ “ “ “ “ 13.75 
28 3.57 3.04 0.53 1.67 0.106 1.20 0.85 | 0.14 14.72 
29 oe “ “ a) oe “ “ee “ l 1 31 
30 se = a = = - ; ‘ 14.59 14.88 
31 3.56 3.00 0.56 1.65 0.075 1.20 0.87 0.12 15.38 
32 “6 Pr “ “6 ‘“ “s “ “ ' 
33 = . = ps ye x0 | - 15.48 15.44 
34 3.58 2.99 0.59 1.88 0.106 1.17 {| 0.80 | 0.33 15.22 
35 “ “ ad i) a) } ir} | “ 14 “4 
36 - = z = os = . | T 14.88 
37 3.57 2.98 0.57 2.00 0.09 1.17 | 0.81 0.47 | 
38 “ “ } ‘ “ oe oe | ia) a) | 
39 ” ™ | 2g ™ oe ye | se 7 15.47 15.47 
43 3.56 2.98 0.58 1.30 0.077 0.59 0.68 None 15.67 
44 ees 7 ie : = ” te via 15.48 
45 . - We +9 a eo) ig 14.744 15.62 
52 3.59 3.05 0.54 1.46 0.073 0.84 0.65 0.16 14.28 
53 “6 “6 “ “ ‘6 | “ “ i442 
on ! | < 
54 “ “ “ee “ee sé | ss “sc 15 03 i4 y, 
55 3.56 3.02 0.54 1.72 0.072 0.78 0.66 0.42 | 14.94 
56 ™ _ 4 = = . > a 14.04 
57 - ” = 7 nis Me “9 14.04 14.64 
58 3.56 3.00 | 0.58 1.86 0.076 | 0.70 | 0.65 0.56 13.97 
59 ‘ ss “6 ‘“ “ ‘ “ 13.78 
60 - | 13.47 13.74 
' 
*Slight flaws. tFlaw. 
rABLE 2. TENSILES WITH INCREASING SILICONS 
lransverse _— 
Analysis. Actual 3 Ft. 0 In Deflection = ent of 
Percent- Size of Test-bar at Centres cesistance 
Mark —__— age of Fracture = 
Silicon = 
| Added Mea Vean 
T.C G.c cC.C Si Ss P. Mn ( Cw It ‘ Inches [= Mean 
Per Per Per } Pe Per | Per Per 
Cent. | Cent. | Cent. | Cent Cent. | Cent. | Cent. Inches 
H 3.56 | 2.98 | 0.58 | 1.53 | 0.110 | 1.19 | 0.90 None 2.05 x 1.050 As cast 4 0 344 20 804 
H ie i. 1 za we ss _ " > 09 XK 1.040 35 0 344 20. 802 
F on : 7 ?.075 K 1.100 85 0 344 19.953 
F ~ : = ge ae 5 - 2.095 « 1.100 35 4 0 312 0. 336 19.573 20. 283 
A 3.56 3.03 | 0 53 1.65 | 0.098 1.19 | 0.85 0.12 2.15 1.115 39 0. 487 20.430 
A ‘ “ ss “ “ | “ | - 2.11 X< 1.138 S ss O.375 0.386 20.430 20.430 
B 3.57 3.04 0 53 1.67 0.106 1.20 | 0.85 0.14 2 08 «1.098 , 0 444 ”) S33 
a aw 52 er is ee " oa > 2.14 1.140 a) 6 0.314 0.320 18.618 19.725 
Cc 3.56 3.00 0.56 1.65 0.075 1.20 | 0.87 0.12 2.11 x 1.082 4 oO. 314 19 056 
Cc ‘ = ‘ = i se: ” ».092 & 1.112 36 0 0 344 0.329 19.990 19 523 
D 3.58 | 2.99 | 0.59 1.88 | 0.10 1.17 | 0.80 0.33 » 095 & 1.072 +) 0 329 ”) ON4 
D ” ™ - : sae ‘s = = > 092 < 1.090 $N 6 0.390 0.359 21.509 20. 796 
E 3.57 2.98 | 0.57 2.00 | 0.09 1.17 | 0.81 0.47 » O86 & 1.050 th) ;0.0 0.314 0.314 17.078 
M 3.56 2.98 | 0.58 1.30 | 0.077 0.59 | 0.68 None 2.0727 «k 1.048 {2 0 329 19_188 
oO r ‘ “ “ “ “ se 2 043 «1.052 I ] Oo 320 0 24 19. 062 19. 125 
I 3.59 | 3.05 | 0.54 | 1.46 | 0.073 | 0.84 | 0.65 0.16 2.057 & 1.030 2s 0 281 17.346 
I , ' . 6 ” = - n > O71 x 1.026 an) s O 314 O. 347 17.793 17.560 
J 3.56 3.02 | 0.54 1.72 | 0.072 | 0.78 | 0.66 0.42 2 079 x 1.036 0 0 344 18_ O89 
J , - ™ ™ on ™ > OS4 << 1 OLS nal) i) O 359 0 f) 17.537 17.813 
kK 3.56 ;.00 | 0.58 1.86 0.072 | 0.70 | 0.65 0.56 > OST 1.024 27 0 314 16.344 
kK - ” - >, OSS 1 O30 s 24 f) 16 S35 16_ 58S 
rABLE 3. TRANSVERSE TESTS WITH INCREASING SILICONS 
7 Moment of 
Distinctive Mark Analysis ” , fay —- : Prat m rt Resistance pet 
ua l Sq e Ine 
a — — rested 
| 
As Ma- Meat Mean Mean 
Cast chined T.C G6. 6 Cc. C. Si Ss. P. Mn. 3 Ft. 0 In. Cente ‘ Cw Inches. f To Tons 
- — > — == 
Per Per Per | Per Per | Per Per 
| Cent Cent Cent. | Cent. | Cent. Cent. | Cent 
F | 3.56 2.98 0.58 1.53 0.110 1.19 | 0.90 2 05 «1.05 As cast 4 0 344 20 804 
F | - ys - - _ " 2 09 « 1.04 5 4 0 344 | 0.344 20.802 | 20.803 
G ; = ai ti 2x 1 Machine 4 0 437 39 O50 
| G . os 2x 1 ; 0.437 0. 437 22 975 22 612 
H | ™ 2.075 1.10 As ca 0 344 10.90 
H | . | oo 1.10 ) 0 12 0.327 19 S73 19 763 
M 3.54 | 2.98 | 0.56 1.30 | 0.077 | 0.59 | 0.68 2 0727 X 1.048 As cas 2 0. 327 10 188 
O ‘ “ *e 1 052 «Kk 2.043 l 0 27 ‘) nary 1” O68 19 12 
I 1 S6S Kk O_-S73 Machined 24 0 7 21 273 
N 1. 8685 x 0.880 26 25.0 0.468 | 0 42 29 S62 2? O67 
G 3.71 , OS 0 64 1.34 0.09 1.12 0. 60 ”? 043 kK 1.082 As ca i 0 342 20 09 
G : “4 “ 2 OSI & 1.072 4 0 30 19.8 
GG > OFS K 1.080 *} to 0 Ss 0 I8 19 1 , Oo 
G be @ Machined 40 » 461 o> Q 
MACHINED 
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assumed that the skin of the test bar = 
Transverse 
FO plea 











inereases the strength, but this investiga- P 
‘ o “x x 3O Moment of 
tion has proved quite the contrary, and Metal from One Ladle. Centers Deflection. Resistance. 
results in actual practice since these tests —_—_—— re nee — 
were made have confirmed the results. - : Mean Mean Mean 
“ay : " © G.C.| C.C Si Ss r. Mn. Cwt. Cwt. Inches. Inches. Tons. Tons. 
While making these tests, also, it was —- : Fe a Bae cae, Beanie Bye atsenes) Sem cese ae Mectcr col Bateieaell 
- ~ oe a lor io Jor Io Jor | 
ee oe , — m Pet Per Per Pet Per Per Per 
thought desirable to see what position of int | Game. |Get. | Game. | Got. | Coen. | Got 
the transverse-test bar gave the best re F a) 3.71 3.05 0.66 | 1.34 0.09 1.12 0.60 35 0.344 ; | 21.1 * 
, ; b 28 0.258 17.0 * 
sults. The bars in each molding box c 28 | 30.33 0 266 0.289] 185. 18 9* 
. — d , oi t 
vere cast in a different position, namely : | .- 
F was cast flat with no inclination; G G 4 0.64 35 .. | 0.352 20.9 : 
, : b 34 -- 0.302 /} 19.8 : 
cast on edge with no inclination, and H ( 33 34.0 | 0.328 | 0.327 | 19.1 19.93 
. . . . d 34.0 0.461 22 9§ 
cast on edge with an inclination of 3 | +: 5 
. 7 0.63 34 ~ Proce 119.9 
inches in 3 Tfeet Ha > , : a Q.¢ 
_ : . mas b 31 0.336 ‘ 19.5 
The results are given in Table 5, and ( 30 31.66 0.297 0.315 | 19.2) 19.5 
4 os, a 
do not show that there 1s any material 
¥ > 1 ] . — + " . —— 
ifference in the bars cast on edge It : 
differen ' ™ *Tested as cast Cast flat, with no inclination tMachined bar, unsound. Cast flat. with 
was shown by the author in May, 1906, no inclination tTested as cast. Cast on edge, with no inclination. §Machined bar Cast on 
; ; a . edge, with no inclination Tested as cast Cast on edge, with an inclination of 3 Ss 
in his paper read before the Institute, 3 feet 0 inch. f inches in 





that the transverse-test bar tested with casi 
‘ TABLE 5 TRANSVERSE TESTS FROM SAME LADLE UNDER DIFFERENT 


the “fin” up—that is, the “fin” in com 
CONDITIONS OF CASTING, 





pression and the lower part or sounder 





part in extension—invariably gave the 






































best results.’ was poured at 3:40 p.m., well within two of resistance in order to see what the 
_ minutes of being tapped from the cupola, results of a given test would be on the 
“ASTING M PERATURE ; : ; : 
Castinc TeMPt the second at 3:45 pm., the third at 3:50 exact section of the transverse bar. In 
There has been a good deal of discus p.m., the fourth at 3:55 p.m., and the Table 2 it will be seen that each bar is 
sion upon the temperature at which cast’ fifth at 4 p.m., showing a five minutes’ slightly over the 2x1-inch dimension, and 
p : ae . ‘ : + - ° ° 
iron should be poured into the mold, a jnteryal between each mold. The tests. the area therefore of each test bar varies, 
- : : re he oO */ - 7 . : : 
medium casting temperature being con shown in Table 6 clearly indicate that as do also the tests, but when worked out 
sidered by some to give the best results. the mold poured first gave the best re- to the moment of resistance based upon 
To prove this, to hundredweight of iron cuts, Unwin’s formula: 
was taken from the cupola and poured IV = Breaking weight in tons 
5 . a a ] sts cre T we Te ° 
into five sets of molds. The first mold MomMENT OF RESISTANCE TEST L = Length of the bar between sup 
It will be noticed that the transverse yorts in inche 
*Journal of the Tron and Steel Institute, I ; Ss, ; 
1906, No. 1, p. 91 (Table A) tests are all worked out to the moment b = Breadth of bar in inches, 
— — * — — - | 
{ ; ; : - wo a Moment of 
One Ladle of Iron Cast at Different Temperatures rime rensiles rransverse. Deflection Resistance 
Tensile | Transverse ol ———_— ———— | —___— 
Mark Mark | | Cast- ’ 
- al | ing > Mean Mean Mean |} Mean 
| rc G.C C.4 Si S |} Pp Mn Tons rons Cwt Cwt Inches. | Inches.| Tons. Tons 
" | — ———— YS eee 
Pet Per Per Per Per Per Per | 
Cent. | Cent. | Cent. | Cent Cent Cent.| Cent | P.M. | 
=0) 3.76 | 3.10! 0.66 1.30 | 0.114 1.14 | 0.54 | 3.40 | 16.19 * 
=| 16.13 * 
2 | | 16.4 * 
. | | 16.32 | 16.21 . 
4 0. 66 32 0.375 20.3 * 
‘ | 33 0.3125 20.3 * 
| . | 33 | 32.66 | 0.344 | 0 343 | 206 20 4* 
“4 0.66 3.45 | 14.60 ; 
.F | } 15.17 t 
6 | 14.08 ; 
7 15.30 | 14.79 ; 
| B 0.66 32 0.344 19.6 ; 
B 32 0.344 2005 t 
| i 29 31.00 | 0.352 0.347 | 18.47 | 19.524 
8 0.68 | > oO -..: 
a) (Se ¢ 
60 Tt +- 
61 | 7 J Z. 
( 0.60 26 0 281 16.7 : 
c 27 0.273 17.2 t 
‘ 3 28.00 | 0.320 0.291 19.1 17.7% 
62? 0 61 | $ 5S }) = 
“ | ~~ 
63 | ,os § 
64 | faze 
65 | 7 
1) } 30 0. 305 18.3 8 
iD | | 28 0.281 17.7 s 
Dp 28 28.66 | 0.297 0.204 | 17.7 17 98 
| 
66 0.65 | | 4.00 |, ie 
67 (se | 
6S | te = | ’ 
69 . 
E 0.66 - 25 0 285 | 15.2 § 
| 24 0.254 15.3 § 
I 22 23.66 | 0.234 0.258 14.2 14.98 














Very hot tFairly hot tThick §Verv thicl 


fTABLE 6. TESTS FOR STRENGTH OF TRON HELD IN LADLE FROM 2 TO 22 MINUTES BEFORE POURING 
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d° = Depth of bar squared in inches, 


WL 


M Bending moment — oe 


‘ bd? 
Z = Modulus of section — = 
3 b.d? oa 
/ 6 


moment of resistance of bar to breaking, 


b.d? W.L 


6 4 

Phen 
,_ W.L6_ 1.5WL 
‘ 4bd* = bd? ie 


The tests show that while the trans- 


verse bars themselves may slightly vary, 


when worked out to this test based on 
the exact area, there is very little varia- 
tion with the increasing silicon in on 
ase, and a fall in the strength in the 


ther. On the other hand, in the case of 


the bars tested as cast and as machined, 


} 


while the machined bars may show if 


anything a less favorable result, if the 


breaking weight of the bar is based upon 


the exact area and worked out to the 


moment of resistance, it gives upward of 


10 per cent. better breaking load and 40 


per cent. better deflection 


lransverse-test bars in Britain are of 


two sections, 2x1 and txt inch, and 


irom 


the supports vary 12 to 36 inches, 
and while it is not difficult to obtain an 
approximate comparison between these 
bars, it is very difficult to do so between 
our transverse bars and those of other 


countries. This difficulty could, however, 


easily “be overcome by adopting such a 
test as moment of resistance, which is 
based upon the section of the test bar 


and length of bar between supports, thus 
reducing the tests of all sizes of trans 
verse-test bars to one common compara- 


tive result. 


Cone LUSIONS 


1. The best tensile and transverse 
tests are obtained from bars which hav: 
been machined. 

2. Transverse-test bars cast on edee 
and tested with the “fin” in compression 
give the best results in testing 

3. The transverse test is not so re 
liable or helpful as that of the moment 
of resistance 

4. The use of high-grade ferrosilicon 
in the foundry is of no commercial value 


5. Cast iron gives the best results 
when poured as hot as possible 

The author wishes to thanks Messrs 
William Gray & Co., of West Hartle 
pool, for placing their foundry at his 
disposal for these tests; and at the same 
time John B. Williams, their assistant 


taken in the 


experiments ; as well as his late colleague, 


manager, for the interest 


George H. Hewson, for assistance in the 


nalyses 
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A Tool Carriage for Special 
Work 


By CHIPMAN 


In the drawing is shown an arrange- 
ment the principle cf which is probably as 
old as the machinist’s trade. A few years 
ago we received a contract for a fairly 


large number of special automatic ma- 


chines for making small cigars. Employed 
in their construction was the disk shown 
in the line cut which were required ex- 
actly 13% inches thick, and all be alike 
“Exactly,” and “all alike,” meant within a 
thousandth or so. This required a spe 
cial “rig.” Contracts, with us are obtained 
on a very close margin of profit and brains, 
used to save 


as well as hands, must be 


time. Two tool blocks were cast as shown 


and machined \ square-thread screw 


was turned and threaded one end right 


i, 


/ 


Work 


| 
| 
| 


951 
again be gone through. The center holes 
drilled and 
slight 
eter, of course, is taken care of by the 


were reamed on the drill 


press and any variation in diam 
taper of the mandrel This causes no 
trouble since by moving the carriage the 
whole arrangement is moved without in- 
terfering with th tools. 
\ll that is necessary is to see that both 
We now use this 


setting of the 


the roughing tools cut 
arrangement a variety of work 


such as disks, bushings, collars, etc 


on quite 





Sizing Duplicate Work on the 


Surface Grinder 
By H. R. GittiAM 


On the surface grinder where a num 


ber of pieces are to be ground and exact 


duplication of size is essential, I have 
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hand, the other, left hand. The screw was 
sliouldered at each end and in the middle 


nd given three bearings The cut, in 
levation will show how these tool blocks 
were placed on tl cross slide T he 
screw feeds the t blocks either toward 
or away from each other It would have 
been bett« r had \ irranged to h ive one 
of the blocks of ch double block mov 
ible so s to pr d for larger range 
of work The two hing tools are set 
as usual, on the front side and the cutting 


points spaced by scal The finishing tools 


on the back side are set upside down and 
also spaced, fr distance. The roughing 
will leave too much 


tools, as usvolly set 


for the finishn eut, so we found it 


est to set them only about o.ors inch 


farther apart than the finished size Phe 
finishing tools must be tried and set and 
A boy can then handk 
the job successfully until the tools requi 
regrinding, when the setting process must 


reset until « 


orrect 


ire 


a: — 
The W« 
Cast Ir 
J 
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SPECTAI VORK 
prec tf iron of suitable hight fastened 
close beside the work in such position 
that it n t not 1 when the work 
is changed | the t piece of wor 
is sized the top of t sizer”"—as it 
called—i Iso gt d to the same hight 
Phe rst piec f ow s removed 
f 9 +1 ’ ching nd nother piece S 
put 1 T} 1) f the SizeT l t! 
painted with copper (vitriol solutior 
whic 1 7 Mm< Ve t nN m and t pr 
dues exact dupli I 1 ] cKNess in the 
work it 5 ] necessary 1 ippro ch ’ 
the exa ize t ring the wheel over t 
sbzer | just grind this film of coor of 
the < #:] the iron sh ws its hes ‘ 
ness under the coloring, then without 1 
ing any measurements the wheel, without 
further adjustment, is given the final pass 
cros the work 
Che res ts in extreme acc icy ot d —P 
licati will be found surprisingly 
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A Chinese Machine Shop 
By TEXAs 
The article entitled “A Progressive 
Chinese Mechanic,” which appeared some 


months ago, was very attractive to me, 


following as it did, some interesting talks 
gentleman 


he 


with a 
China, 


which I had enjoyed 


recently returned from where 


hed been in. the interest of an American 


concern that was introducing its goods 
into that country. They were working 
long the same lines as advanced by Mr. 


Hobart, in the above-mentioned article, 


namely, that it would be more profitable to 


establish branch manufactories in China, 
and employ natives, than to ship their 
manufactured product from this country 


With this end in view, they had sent a 
practical man, of business ability, to open 
pave the 


difficulties 


and 
Phe 


he encountered in establishing a 


a factory on a small scale, 


way for future business 


machine 
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tire party was twenty cents. That is why 


a Chinaman can return to his own coun- 


try with a few hundred dollars, and live 
a life of ease for the remainder of his 
lifetime. 

The average Chinese mechanic is pos- 
sessed of the crudest of tools, and the 


only wonder is, not as to how he does so 
well, but that he does at all. 


having 


For instance, 
the 
build a box, it was first necessary for the 
Stretching a 


occasion to have carpenter 


carpenter to make a saw. 
piece of piano wire across the ends of a 
piece of bamboo, bow-fashion, and nicking 
cold had a 


saw ina very few minutes. 


the wire with a chisel, he 
Owing to the 
scarcity of nails, the box was put together 
with pins of wood. 

(he only drills they had were the old 
drills 


°o, Having occasion to do some 


fashioned bow as used many years 
more 
than possible in 


1 small hand drill was 


particular drilling was 


this crude manner, ¢ 


mounted on frame, and operated by 























O VIEWS OF A CHINESE MACHINE SHOP 
shop in a country almost void of machin coolie power, while the machinist fed the 
ery except in its crudest form, were most work up by means of a lever as shown 
numerous Inability to understand the inthe picture. Hunting around through the 


language; relying on interpreters did not 


tend to make the task any easier 

But, 
Yankee ingenuity 
get together a squad of Chinese mechanics, 


small shop \] 
though only rudely equipped, the first or 


possessed of 


being considerable 


and tact, he managed to 


and partially equip a 


der was completed and installed in much 
less time than had been anticipated. 
At the 


cents per day for the best men, it would 


low wages paid, from 30 to 60 


scem impossible for human beings to live, 
but owing to the cheapness of everything, 
not only possible, but they save money 
Mr 


with eight of 


it is 


f the cost of living 


As a sample « 
Blank relates going to din« 
his men. Thev went into a Chinese restau 
rant, where they enjoyed a regular course 
dinner, S¢ rved, of course, in Chink S¢ stvlk 
Soups, 


then 


fish, chicken, meats, vegetables, 


more soup, finishing with Chinese 


confections and tea The bill for the en 


I“nglish quarters, an old shaper was un 
earthed and rigged up with two cranks 
turned by coolies, as shown in the illus 


Coolie power was all the power 
this but the 


tration 


obtainable at time intentions 


are to take over a gas engine 


One of the big Chinese officials decided 
that he needed a motor boat, as he had 
seen or heard of them, and nothing else 


Blank must build 


would do 


it for him 


than that Mr 
The boat was built all right, 


Lut the question of a motor was of greater 


import This official did not want any 
casolene engine, that was continually get 
ting out of order, but would rather de 


pend on coolie power, so Mr. Blank built 


him a coolie motor, namely three cranks 
on the propeller shaft, whereby three 
ccolies could turn the screw. The pro- 


pellor was made of sheet iron bent as near 
like the 
facilities at 


real thing as possible, with the 


hand 
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In China nothing is allowed to go to 
waste. Every splinter of wood is care- 
fully hoarded away and any metal care- 
fully saved. If a hack-saw blade or file 
gets worn out, the temper is drawn and 
the teeth struck up with a chisel. It is 
then rehardened. 





Chart for Weight of Stock for 
Small Screws 


By Oscar I. Nitsson 

From this chart the weight and length 
of stock required for an order of small 
screws can be obtained more quickly than 


by using a slide rule. No allowance is 
made by the chart for material lost in 
ends of bars, through imperfect screws 
made while setting up, etc. Each shop 


can add a percentage for such loss, 5, 10, 
or 15 per cent., as may be necessary. 

The 
of the 
for 1000 screws, length 0.425 inch, diam- 


following example illustrates the 


use chart: Find weight of stock 


eter 3/16 inch. Add to length the width 
of the cutting-off tool, approximately 
0.075 inch; sum 0.500 inch. Follow 


angular line marked 0.500 until it comes 
between diameter lines of 0.185 and 0.190 
horizontal line 


inch, where on the nearest 


read 39/10 pounds, or approximately 4 


pounds. If you want the length in feet, it 
can be read where length line 0.500 crosses 
the line marked feet per 1000 pieces, which 


shows 4124 feet 


The Scarcity of Men 


By SUPERINTENDENT 


We have been hearing a great deal lately 
about the scarcity of experienced men for 


factory management, trained 


ask if this is an absolute 
that 


some parts of the country, due possibly 


operators, 


etc., and would 


fact, or an idea has originated in 
io poor advertising for such help, and the 


inconsiderate way replies to advertise- 
ments for help are treated 

During the past semmer I have been in 
this matter 


thoroughly from observing the following. 


a position to study quite 
Two men of large caliber, one of them 
has 
manded $6000 per year, and the other a 


a production manager who com- 


screw-machine foreman who has com- 
manded $175 per month, have tried in vain 
to locate for two months. 

These men have advertised and followed 
up advertisements, with this answer. “Too 
much money, we want cheaper men.” 

Does not this mean that cheap men are 
wanted, not “we cannot get men?” 

I have hired many hundred men dur- 
ing my experience, and have found that, 
when men are wanted, they can be had, 
but, “good men are worthy of their hire.” 
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Based on Stee! weighing 0 °824 Pounds per Cubic Inch 
n 
: Diameters in Thovsandths on Vertical Lines 
a 

Lengths on Angular Lines 

Weight in Pounds per 1000 Pieces ou Horizontal Lines 

n naan as ann - " 
aller than 0.200 inches read we ight on Luner Scales A. 


For Diameters eu 
I For Diameters larger than 0.200 inches read we ight on Uuter 5« ales b. 


For Square Stock multiply weight by 1.27 


For Hexagon Stock multiply weight by 1.1 


For Octagon Stock multiply w« ight by : 1.06 


Amertcan hinist, 





WEIGHT AND LENGTH OF SCREW WIRE PER 1000 PIECES 

















December 2, 1900. 


AMERICAN MACHINIST 


953 


ransmission and Recording Dynamometer 


Automatically Traces a Record of Torque in Inch-pounds and 
Number of Revolutions from Which Horsepower Is Fasily Computed 





BY 


The various kinds and styles of dyna- 
now existence so numer- 
ous and multifarious, that be 
led to believe, on first thought, that this 
for a_ technical 


mometers in are 


one would 


is a hackneyed subject 
But, after many years’ of prac- 


magazine. 
tical experience with a vast number of 
various kinds of dynamometers I have 


come to the conclusion that 98 per cent. of 
all I have thoroughly tested or calibrated, 
are not worth the laboratory space they 
take up. It is safe to,say that the result 
obtained from an average dynamometer is 
by no means as reliable as a shrewd guess 


of an experienced engineer 


Under these circumstances, while in 
charge of experimental work for a former 
employer, I sorely felt the need of a re- 


liable power-measuring machine or, more 
especially, some reliable device that would 


automatically record the torque produced 


JAMES 


WwW. 


form of brake dynamometer, which proves 
to be a serious fault of such a magnitude 
as to make them utterly unreliable, if not 
The following important prin- 


out by any of 


worthless. 
ciple has never been pointed 
writers on the sub 


the authorities (?) or 


ject of dynamometers, so far as I have 
been able to ascertain 
First, let us take the case of an ordinary 


Prony brake dynamometer: On several oc 


casions I have tested various types and 
obtained results showing anywhere from 


105 to efficiency The ridic 


ulousness of the results required 


120 per cent 
a solu 
tion of the mystery, but the enigma was 
never solved until one day, while calibrat 
of dynamometer, the 


In Fig. 1 


ing a certain form 
following paradox was obtained 
S represents a shaft, mounted in two bear 
carrying two levers arms A J’, 


ings BB’, 


each exactly 50 inches long from center 
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FIG. I. DIAGRAM OF PRINCIPLE OF A BRAKE DYNAMOMETER 
in a shaft while the shaft was rapidly re- of shaft to the fulerums 1/ M’, respec 


instructed 


volving. At this point I was 
to produce such a machine for the ex 
press purpose of delicately testing out 


rarious forms of is 


a slip pinion, such as 
ommonly used to relieve shocks on silent- 
chain drives. 

Che task was successfully accomplished, 
nd the first machine built is now in the 
boratories of the University of Pennsyl- 
nia, where it is known as the “Hughes 
This 


ng fully come up to all expectations and 


namometer.” dynamometer hav 


equirements, I hereby respectfully sub 
ut the results to the readers of the 
\MERICAN MACHINIST. 


A Favutt In BRAKE DYNAMOMETERS 


Before taking up the general principles 
nd designs, let us first look into at least 
to 


ne principle common almost every 


tively, and firmly keyed to the shaft. At 


K is represented a counterweight whic 


balanced the two lever arms and brought 


the center of gravity about the center line 


of the shaft S:; 7 a platform 


and I] 


100 pounds when placed on the 


represents 


scales represents a weight, which 


weighed 


scales ] 

When II’ of 1t00-pounds weight was 
hung on the fulcrum WM’, the scales just 
balanced at 110 pounds 

\t first the paradox almost paralyzed 
the brain, but on closer examination the 
mystery was easily solved, as_ follows: 
Considering 4 and 4’ to be firmly keyed 
to the shaft S, then the two arms and 
shaft S become practically one solid mass 
Therefore, when any weight II’ is placed 
on the fulcrum M’ of the lever 4’, the 


whole mass will tend to rotate 


about a line 


HUGHES 


h the points of support M 
moment of W the 


he shaft S at the point B’ 


passing throug 
B, 


lever arm X 


and with a times 
will be fetched forcibly up against the top 


of box or bearing cap of bearing B’, which 


will resist the rotation of the mass about 

M B, with a balancing moment equal to 

Iv X’, or a reaction on the bearing cap 
it W xX" Wx 

equal to ——— or 

; } } 

Now, it is evident that the resultant of 
these two forces is a downward vertical 
: ; ; WX 
force C at the point C equal to W -4 y 
which load is distributed between the 
points of support B and WV inversely pr 
portional to their respective distances 





from the point ¢ Hence the load on the 
Z 
scales 1 will be represel ted by Cl eae 
Z WN 
) lence a weig 
al a oe i + } } H e a weight 


on the fulcrum M will pro 


of 100 pour ds 
duce i i d on. the scales 7 equal to 
P 4 TOO \ 
v+2Z 100 + —> instead = of 00 
pounds a £ ¢ | velieved 
Ihe above condition obtains, more or 
les ! vast 1 ies of dynamor 
eters ind Is 5s ( s ex ogerated 
as 1 nake the result ositively ridicu 
lou In the case of 1 ! t k ! 
represent ng pull 1 the 
t ( nequ l upward ll the Dp if 
sick f the ift g] end t l 
the error. t mig] d to make t 
t vorse, depen g upon the position of 
t ther pou the diagram, but wher 
ever i} ma fall ‘ esults will most 
‘ one 11S 
For instance, suppos t IV happens t 
fall on the line WB at II’, then it is evi 
dent that the weight exerted on the scales 
= WZ F NU 
/ will be equal t , instead of —— 
| Z 
is 2¢ erally accept ] 
DESCR ION OF THE HUGHES 
DyNAMOMETER 
We will now take up tl description 
and dis 101 f dynamomet 
which the ove | features well 
many other bad fe ( f dynan eters 
are entirely eliminated 
| ig 2 represe Ss « tically c 
entire workings of the machine under dis 
cussion At \ dd re silent « 
drive wheels f different sizes t give dif 
ferent speeds, keved to the quill of a spring 
cage U7, which in its turn is delicately bal 
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anced on a pair of strong, high-class ball 
bearings Jd A, BB, CC. 
U carries a spiral spring |], one end of 


The spring cage 


which is attached to the spring cage U 
and the other end attached to the cam hub 
Il’, which is, in its turn, firmly keyed to 
the shaft. The cam hub IJV carries a cam 
lever Q perfectly balanced on a pivot point 
of support. 

\ specially made cord T, out of which 
all the “stretch” has been taken by subject 
ing it to a stress of about 100 times its 
working load, is attached at one end of 
lever OQ, over the two little 
5.3” the center of the 
main shaft and attaches at the other end 
small shaft drill rod F.) Th 
other end attaches by means of a swivel 


the passes 


sheaves through 


to the or 


to a little crosshead D’, which carries a 
that works roll of 
paper passing over the master roll of th 


recording pin on a 
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Fi 3 DIAGRAM OF SPRING AND CALIBRAT- 
N WEIGHT OF HUGHES YNAMOMETER 


recording instrument, the description of 





which will be given further on in this 
article. 
ACTION OF THE MACHINI 

The action of the machine is as follows 
In testing a motor or engine the t 
or engine is to drive the spring cage 
or quill U through a silent chain or bel 
driving on wheels X, } or according 
to the speed desired ( ssar The 
torque produced in [” is transmitted into 
the shaft EF E through the spiral spring 
V’, one end of which is “fixed” to U and 
the other end is “fixed” to the cam hub 
I’, which is keyed to the shaft E FE. The 


shaft & FE drives by any convenient method 
any kind of power absorber desired, from 
an ordinary prony brake toa dynamo. Th: 
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style of brake on EE, or the position of 
the shaft bearings / F play no part what- 
ever on the results. Now, it will be clearly 
seen that the spring V will deflect practi- 


cally proportional to the torque trans- 
mitted through the whole arrangement, 


and will allow the spring quill U to chase 
around the shaft E E on the ball bearings 
BB, and the angle of deflection will be 
proportional to the torque carried or 


transmitted. 
































FIG. 2. DIAGRAM OF HUGHES DYNAMOMETER 
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Beneath the crosshead D’ was clamped 
a scale reading in hundredths of an inch. 
Now, since 1 inch on the record paper 
represents 1000 incl-pounds, 1/10 inch 
would represent the 100 inch-pounds, 
hence the cam DD was filed under the 
new position of the pin P till the cross- 
head D’ registered exactly 1/10 inch on 
the scale. 

Then another pound weight was added 
and the second point on the cam was filed 
to allow the crosshead to accurately regis 
ter 0.15 inch, and so on up to 10,000 inch- 
An examination of the 
shown in 3 will suffice to 


pounds torque. 


Fig. 


diagram 
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FIG. 4. DIAGRAM OF RECORDING INSTRUMENT OF HUGHES DYNAMOMETER 
Now, as U is moved with respect to show that no false reaction can be re- 
EE, the pin P (which is carried in the corded. 
steel casting of the spring cage U’) presses he load Il’ with its counterbalance and 


against the cam DD on the cam lever 
O, which operated the little crosshead D’ 
of the recording instrument through the 
cord T and swivel shaft F. 


determined, or 


The curve DD was 
rather the machine was calibrated, as fol- 
lows: On the quill of the spring cage U 
was keyed a lever GG (50 inches in 
length ) between the ball bearings B B, 


BB in the place of the driving wheel Y. 
Next weights I IV are hung on the end 
of the beam GG, advancing by 1 pound 
per setting. A 2-pound weight at the end 
of GG will produce a torque of 100 inch- 
pounds and advance the pin P to a new 
DD 


position on the cam 


shaft E E must be supported by the ball 
bearings BB and AA. The spiral spring 
I” which takes the reaction, being fixed at 
both P’ and P”, 


pure torque, since the reaction upward at 


ends can only produce 


P’ which tends to thrust the shaft EE 
upward against the top of the bearing 


BB is counterbalanced by the equal and 
opposite force at P”, acting downward and 
tending to force the shaft against the bot- 
tom of the bearing B B. 


Tue Recorpinc INSTRUMENT 
The recording instrument is shown as- 
sembled in Fig. 4. The working of the 


instrument is as follows: 
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At B is represented a master roll driven 
xy a small electric or spring motor J 
through a worm and gear M and L. At 

is a roll working under the friction 
wring H and carries a big roll of paper 

aduated in tenths of an inch. At 4 is 
the receiving roll on which the paper 
winds as the record is made. 

Roll A is driven by means of a small, 
round, rubber belt which slips as the roll 
m A increases in size, thus allowing the 
paper to pass uniformly over the master 
ll B. 

At K is a governor, which controls the 
peed of the recording instrument, allow- 
ng the paper to pass under the recording 
pens at a constant speed of 10 inches per 
minute. 

Pen D is a 
glass; E 


recording pen, made of 


represents two recording pens 
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where 7 torque in inch-pounds and 

N = number of revolutions per minute. 
It must be admitted that the dynamom- 

somewhat ex 


eter above described is 


pensive in construction, nevertheless the 
advantages gained by building such a ma- 
excessive cost 


chine are well worth the 


over the ordinary type of dynamometer 
Fig. 5 is reproduced from a photograph 


of the finished machine 





Measuring Screw Threads 


By IF. J. McDoNaAtp 


About a year ago I made and am now 
using a triangular prism of tcol steel, 
shown at Fig. 1, for measuring screw 


threads which are too large for the ordi 




















FIG. 5 THE DYNAMOMETER COMPLETI 


operated by magnets FE’, causing a dot 


r kink to be 


the machine, one 


made every revolution of 


recording the revolu- 
tions made by the driver, the other re- 
cording the revolutions made by _ the 
driven, thus showing the slip of a belt or 
slip pinion, as desired. 

At O is a small sheave, inside of which 

a watch mainspring, and around which 
winds a chain, one end of which is con- 
nected with the crosshead D and keeps 
the crosshead pulled snugly down with a 
mstant tension on the cord T. 

As the dynamometer automatically re 
irds_ the torque and the 


minute, the 


inch-pounds 
revolutions per 
irsepower can easily be calculated from 
e record paper without any further data 


TN 
Horse power = , 


63,020» 


the old formula 


nary thread micronieters. It has provi 
to be so simple and satisfactory to me that 
I consider it w he at t 1 of tl 
rest of the craft \ glanes Fig. 2 
will show how it is used 

The formula tl gO with it is s 
simple that anyone can use it without 
much fear of making a_ mistake The 
formula for a | S. standard thread 
would be. Outside diameter tap 


0.7577 
“No. Threads per Inch 

when the thread is of the proper denoth, A 
here being the distance 4, Fig. 1. For 
V-thread substitute 0.866 as a constant 


Example: Required reading for a %4 


diameter 10 pitch U. S. thread tap As 
sume distance 4, Fig. 1, to be 0.150. Then 
6.750 + 0.150=0.900 and 0.7577 10 


955 


0.07577 or 0.0758 then 0.900 0.0758 


0.8242, which is what the micrometer 
should read when the thread is of prope: 
depth and the tap correct as to the out 
side diameter. If the tap be slightly over 
or under size 


best to use the 


as sometimes happens, it 


formula as though it wer 


correct [hen make deductions from. or 
additions to the result accordingly as th 
tap is over or under siz 


That is to say, if the tap be 0.002 in 


under size subtract 0.002 from the reading 
Or if it be 0.002 over size add 0.002 Thi 
threads to the 


would bring the andard 


diameter regardless of the outside diam 


eter of the tap Che micrometer is the 


only Mmcasuring Instrument required 1! 


making the devi | usually finish the 


triangle to within o.oo1 over size, the 

















harden and lap to siz This obviate 
iny danger crushing the sharp ! 
ners wl neasuring Then I stamp the 
S1zZe ¢ e | dl vhicl has Tm ] it 
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( stant 0.7577 lerived ft 
t | > ( | thread I ( 
pitch cut sl l rt like \ 
thre: is 0.7577 deep 

Aci oO < eful ft ens 
length of all our roads amounts to 2,155 
000 miles. The most eral estima 
annual expe ures on these ds, b 
money and labor, was f tl ve 
$79,000,000 in 1904, or about $1.05 p 
capita At the same rate this would b 
| S$90.000,.000 Ve tthe present t 




















































































































































































































































































g50 








AMERICAN MACHINIST 


December 2, 


19009. 


Practical Letters from Our Readers 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing-office Methods, Practice and Economy 





WE PAY FOR USEFUL 


An Emergency Pump Repair 


\s engineer 
it was recently up to me to find out what 
the the 
was apparently working all right but not 


was matter with windmill which 


furnishing the usual quantity of water. 
Several times I had been obliged to re- 
prime it after it had been idle for a day, 


and finally suspected something wrong 
with the plunger. Examination showed 
that the cup leather of the pump piston 
was worn out on one side and worthless 
i | 
| Hole in Washer , 
| 
| 
_———_——-- / 
™ 
Pa 





Cc rad g 
Outside A 
Diameter ¥ / 
1” larger a i VA \ 
( than! Bore f 
of Pump ( 
Cylinder 
= ae 
FIG. I \N 
We were out of water and could not get 
a new cup leather until the following day 
| had nothing on hand but some good 
wox-calf trimmings from the shoemaker’s 
bench which I use for various jobs, and 
finally decided to improvise a cup leather 
fre this as follows: I cut a washer 1 
inch larger in diameter than the pump pis 
ton, making the hole slightly smaller than 
the threaded portion over which I worked 
i the shoulder and then screwed the 
ring up tight holding it securely, though 
he was onl 1/16 inch margin all 
round, I then cut notches all around, as 
hown in Fig. 1, making the width of each 
notch D equal to the difference in circum 
ference of B and C dividec by the number 
f notches, leaving about Tt inch space E 
between The notches were not until 
fter the washer was secured to the plun 
ger, so that there weatd be plenty of 
leather to prevent the washer from spread 
ing 
When pushed into the pump cylinder 
after being thoroughly wetted the flat por 


sing the notches 


tion curled up slightly cl 


tightly as in Fig. 2. The best I hoped for 


the job was that it might answer fairly 
well for day or two until IT could get a 
regular cup leather It has. however, 


of our home water supply 


EMERGENCY 


me that 


been running for over two months, pump- 
ing against 70 feet head of water, and ap- 
parently doing as good work as the regu- 
lar leather ever did, and I am inclined to 
it will last. I 
help someone 


leave it and see how long 


hope this experience may 
else in a similar emergency. 


Westtown, Penn GY MNITE. 





What Steam Engine Pistons 
Endure 


The 


I am connected had a letter from a cus- 


steam-engine concern with which 


tomer who complained about the wearing 








out of their pistons, and suggested a 
change 
A Htthn3y, 
KL) 
B Piston 
Diam.' Inside 
of Notches oa T ] 
» larger Washer ; § 
than Bore | | 
of Pump 
Cylinder 
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FIG, 2 = 


PUMP REPAIR 


IDEAS 


ary I, 1893, and has run 24 hours a day 
for 6 days in the week, 200 revolutions 
per minute, for over 16 years, making a 
journey all told of over 696,000 miles. Is 
it any wonder that pistons and rings and 
cylinders wear out? 


New York, N. Y. SUPERINTENDENT. 





Boring a Flywheel Using a 
Wooden Boring Bar 


The reboring of a flywheel 8 feet diam- 
eter and weighing over a ton is a job 
which everyone knows to be very difficult 
when there is no suitable machine, such as 
a boring mill at hand. 

The accompanying cut shows a simple 
appliance which was used, with success, 
which 
was part of some plantation machinery, 
made here and_ shipped to a South 
American country in a knock-down con 


dition. 


to enlarge the bore of this wheel 


By a mistake at the factory the wheel 
had slipped through inspection and to its 
destination with the bore % inch smaller 
than the shaft to be 
mounted. 


upon which it was 


There was not a machine shop within 





( 


—=C 





A> 
D 











—$<$<——F——_ — - —————— 
E 
American Machinist, N.Y. 
rHE WORK AND THE TOOLS 
In looking over the history I found that 300 miles of the place of erection, but 


the engine ‘vas 12-inch stroke, ran 300 


revolutions a minute, and had been run- 


ning nine ve: 


i> 


s nothing unusual in this, as 
all 
or better, rec 
able, 


for 200 davs 


There wa 


no doubt builders can shew as good, 


rds; but assuming, as prob 
the engine had run 1o hours a day 
the 

no less than 


in year, that piston had 


traveled 184,000 miles in the 


cylinder. Probably readers will not wat 
to credit this until they have corfir ied 
the figures 

This seemed to be such a revelation to 


I began investigating, and found 


that one party had one of our engines of 


16-inch stroke that was put running Janu- 


make-shift 


times the length 
tully shaped t 
off 
boring tool, and was then driven into the 
wooden 


the 


ws to be increased 


handle E 
was then turned round and round by sev- 
eral 


started that machinery must be, so this 
was resorted to 


A block of hardwood A about four 


of the bore B was care 
fit it. A file C 
on the end 


was broken 
ground 


: 
ena 


similar to a 


arbor 4 about midway between 


he ends and allowed to project just half 
amount which the size of the bore B 


By putting a notch in the end D a long 
was fitted into it. The handle E 


South American negroes, which are 


plentiful in those parts, and who, at the 
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same time, exerted a downward pressure 
upon it. 

When the cut had advanced about an 
nch a block of hardwood F large enough 
o allow having a hole put through the 
enter of it to fit 4 was clamped on top 
f the hub. This acted as a guide. It 
night be well to state that the chips had 
10 trouble in escaping through the two 
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Making Cabinet Drawer Pulls in 
the Punch Press 


The drawer pull to be produced is 
shown in Fig. 1. If the sketch be exam- 
ined it will be seen that the blank is not 
a convenient one to locate, whether it be 
desired to raise it in the press or stamp 
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CABINET DRAW PULL PIERCING TOOLS 


yways, thereby causing no trouble while 
tting. 
This satisfactorily completed the job in 
remarkably short time; and after being 
up, the wheel was found to run about 
true as though it had been bored on a 
ichine especially designed for the pur- 
re, 


‘leveland, Ohio. A. DANE. 


it under the hammer. But if two of them 
be placed together an article is formed 
which is readily raised to shape in either 
the stamp or the press. Therefore, the 
tools were designed as shown in the draw- 
ings herewith to handle two pieces in one. 

Fig. 2 represents the combination, cut- 
ting and raising tools, in which A is the 


bolster, B the cutting die, C the pressure 
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ring or blank holder, D the raising punch. 
B and D are fixed to A with fillister-head 
screws, as shown; C is provided with 
fillister-head screws which hold it in posi- 
tion and also limit its travel; E E are the 
four drill-rod pins which serve to trans- 
mit the pressure of the rubber buffer to 
the ring C. The buffer is of the usual 
type and is fixed in the manner shown. 
The punch itself, F, shown in plan and 
partial sectional elevation, calls for no 
comment. 

Fig. 3 shows the piercing tools, the 
piercing being the second operation. The 
die G is of tool steel, of a size to fit a 
standard bolster. To it is fitted a locating 
piece /7 which is held by screws and 
dowels. In addition to the holes for 
screws, six in number, in the two articles, 
it will be noted that two other openings 
are provided; these serve to round the 
corners of the work, and also commence 
the parting of the one article from the 
other. The punch part of these tools en- 
tails rather more work, as will be seen 
from the drawing, where / is the punch 
holder, J is the punch pad and K is a 
pressure plate’to which pressure is applied 
by the stiff spring at its center. The six 
small piercing punches are a force fit in 
the pad J and are headed over at their 
upper ends. The two formed punches 
have a round shank, and are a good fit in 
J which is tapped for set screws to pre 
vent their withdrawal. The pressure plate 
K is hollowed out, so that it takes a bear 
ing on the flange only of the two articles 
Both J and K are held in position by four 
fillister-head screws. 


The parting tools, in Fig. 4, include 


some features which may be of special 
interest. In the piercing operation the 
blank is manipulated with its raised part 
uppermost, but in this operation it is re 
versed, being held with its raised part 
downward ! A is the die, which is made 
in two pieces to facilitate grinding when 
necessary It is fitted with locating pieces 
BB which have their screw holes elon 
gated to allow of their readjustment when 
the die halves are ground. In making the 
die the two pieces vere placed together 
after being machined all over to size, and 
then they were machined across the two 
to fit the curve of the work, the cutting 
space being machined afterward lwo 
holes were drilled through the halves on 
the parting line, thus providing clearance 
for the wheel when grinding. 

The upper part of these tools is made 
B’ 
the punch, C’ the punch holder, and D 
the blankholder. After the punch holder 
had been machined all over a hole was 


to fit the hand press. It consists of 


drilled through it lengthwise and into this 
on one side was milled the slot for the 
punch. Three holes were also drilled for 
fillister-head screws which hold the punch 
in position. The punch when machined 
was left a little thicker than its proper 
size, and ground to size after hardening. 


D is made in halves, and the two fillister- 
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head screws which hold the two parts to- 
gether, also, by reason of the shape of the 
punch, hold it in D, as shown. Four holes 
are drilled in C and D and these are pro- 
vided with springs. The drilling of the 
lengthwise hole in the punch holder allows 
of the easy insertion of the punch, and 
also allows the holder to be easily screwed 
up solid. In operation, six articles are 
produced in these tools in three blows, 
whereas handling them singly, the old 
way, six articles required 18 blows, so 
that a greater output soon followed their 
introduction. 
W. L. WorrraM. 


Manchester, England. 





Time Saver for Milling Machine 
Turret 





About a year ago I came across the 
device shown in the accompanying sketch. 
It may be used in conjunction with a mill- 
ing-machine turret and is a certain time 
Saver. 

A is a worm wheel, carrying pawl F, 
and is rotated at constant speed by the 
worm G. B and C are ratchet wheels 
which run “solid”—a matter of detail de- 
sign. D is an oscillating plate which car- 
ries pawl FE. The crank H is attached 
to the worm shaft and operates the con- 
necting rod J. The joint at K is, of 
course, universal. 

The action of the device is as follows: 
The worm wheel A rotated by the worm 
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IME SAVER FOR MILLING-MACHINE TURRE1 
G in turn slowly revolves the ratchet 
wheels by means of pawl F, until such 


time as the pawl E engages with a tooth. 
Then on the downward stroke of the con- 
the 
part of a revolution much more quickly 
on account of the difference in the diam- 
eters of the respective ratchet wheels. 

J. H. Jounson. 


necting rod J ratchets are revolved 


Glasgow, Scotland 


AMERICAN MACHINIST 


An Adjustable Inside Facing 
Tool for the Dnill Press 


The cut shows in section a facing tool 
for inside work on the drill press. The 
operation on this work was always made 
in a lathe where it required a skilled man. 
A man with very little skill can do the 
same job with greater output now. 

A is the body of the tool holder (a 
round piece of tool steel) in which a slot 
was made for the facing tool B. C is the 
pivot pin. D is an adjusting screw. After 
the tool B is ground it can be adjusted 
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AN INSIDE FACING TOOL 


to the required size. F is also adjustable 
to prevent the tool going too deep. G is 
stop collar on A (screws not 
shown). H is the spring which holds the 
tool B within the holder body A and 
strips the collar G down, after the work 
When I III are to- 
gether the work is done. 

The tool B was also fitted to bear on 


a sliding 


is done. the faces 
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K to prevent the quick wearing on the 
pin C. It will be noticed that the tool 
holder on the lower end is not cut through 
so as to make it more solid. The tool 
was used on brass, but there is no reason 
why it should not work on other materials. 
Freeport, III. CHARLES EISLER. 





A Milling Fixture for an Odd 
Casting 


The fixture illustrated was designed for 
use in end-milling the finished portions 
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MILLING FIXTURE FOR CABINET TOP CASTING 


of several sizes of a long flimsy brass 
casting used in metal cabinets. 

The device is composed of a cast-iron 
base A, which is provided at the under 
side with a tongue to fit the groove on a 
plain milling machine, and on the top with 
a dovetail groove running the entire length 
of the base. In this groove slide two ma- 
chine-steel blocks B which are fitted with 
hinge bearings on which rock the clamp 
levers C. These levers are of machine 
steel and are provided at the outer end 
with a substantial screw and wing nut for 
operating the clamp. At the other end 
they are equipped with hinge bearings sup- 
porting machine-steel clamp 
which press the brass casting against the 
machine-steel blocks E. The clamp shoes 
are fitted with fiber pads in order not to 
mutilate the brass casting when clamping. 
These clamps and their supporting blocks 
slide sideways far enough to clear the ends 
of the brass casting and permit of its re- 
moval. 

The block E on the right-hand end of 
the fixture is movable toward the left by 


screws D, 


removing the screws and setting the blocks 
over the required distance. The right 
hand stop pin F is also capable of being 
moved This of machining 
short, medium, or long castings in one 
fixture. 

The fixture is mounted on a plain mill- 
ing machine with elevating slide and the 
cut is made with an end mill, first on on 
end and then on the other. The hole in 


over. allows 
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the middle of the fixture is for clamping 
it to the platen of the milling machine. 
All machine-steel parts are carbonized and 
hardened. 


Cleveland, O. C. Nosrac. 





Repair on Planer Friction 


The friction feed of the planer had worn 
considerably, so that it would no longer 
move the feed mechanism. 

Some quick repair had to be devised for 
there was considerable work ahead of the 
machine and we could not wait to get a 
new casting made and machined. 


prt eh meee em n nm ~y 
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A FRICTION DRIVE REPAIR 


The worn part was removed and put in 
the vise of the milling machine and twelve 
slots milled as per cut. Pieces of red 
fiber were driven tightly into the slots and 
cut down until they projected about a 
thirty-second of an inch above the metal. 
On assembling we found it worked so well 
that we did not bother about making a 
pattern to have a new one cast. 

Pontiac, Il. S. VV. & 





Drilling Central Holes at Right 
Angles in Round Stock 


Fig. 2 shows a scheme for drilling a hole 


central through a shaft or bushing without 


j oc 














FIG,1 














FIG, 2 
DRILLING HOLES AT RIGHT ANGLES 
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the use of a jig. As here shown we had 
four small bushings, Fig. 1, which needed 
to be made fairly accurate. A is a parallel 
block supporting Fig. 1. B is the drill bush- 
ie which is clamped in a miller vise with 
Fig. 1. The usual spotting drill and 
reamer drill are used and the hole fin- 
nished with rose reamer. The bushings 
after reaming the cross holes are returned 
to the lathe and finished to length and 
central with this hole. The stock chosen 
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for the bushings was the same diameter as 
the drill bushing. 


Detroit, Mich. Cy. PREss. 





Men with Brains not Wanted 


We hear a lot relative to the use of 
brains in the workshop. With the advent 
of the American firms and methods to this 
country, it was generally expected that 
brains would be at a premium. 

The following case shows the reverse to 
be true with regard to the employees of 
a certain firm in London having Ameri- 
can heads and English workmen: 

A smart toolmaker in their employ 
showed them several things of general 
practice in good tool making which they 
knew nothing about. He also told them 
of different things of his own design and, 
being green, asked for some recompense, 
which was flatly refused. 

After putting forward a sketch of a sim- 
ple tool that was an improvement on the 
one they were using for a particular job, 
he was thanked by the foreman and told 
that the management were quite satisfied 
with what they were using. The tool- 
maker sent it to the editor of the Amert- 
CAN MACHINIST; it was accepted and 
appeared about six weeks later. 

The same day that particular issue of 
the AMERICAN MACHINIST got to the shop 
a tool of the design described in the paper 
was ordered to be made, was used, and 
found to be a great improvement. 

Two or three days after the toolmaker 
was sent for and told by the manager that 
he must submit any further manuscript 
to his foreman and get his permission be- 
fore he sent it to the AMERICAN Ma- 
CHINIST. 

If this man had been approached and 
asked to submit his manuscript to the firm 
first, and told that they would pay him 
for any article they wanted to keep and 
return him the rest, the matter could have 
been settled in a proper spirit. 

Upon the next article appearing with 
this man’s signature he was paid off and 
told to clear out. 

J. Davis. 


Birmingham, England. 





A Stroke Adapter for the Power 


Press 





The adapter shown in Fig. t was de- 
signed and used for reducing the r%-inch 
stroke of power presses down to %-inch 
stroke suitable for piercing and blanking 
tools, working in a subpress. 

It was not advisable to put in a different 
crank shaft, so some of these adapters 
were added to the power-press equipment, 
for use on subpress work. 

Fig. 1 shows the adapter, partly in half 
section and consists of a mild-steel, case- 
hardened, flanged shank A to fit the recess 
in the ram. This is bored and counter- 
bored for B which is a mild-steel case 
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hardened center bolt and nut. C= are 
fiber washers between the points of con- 
tact. The head of the bolt engages in the 
slotted head D of the subpress. 

Fig. 2 shows the adapter in position in 
the power press. The up stroke of the 
press takes up the extra length of the 
center bolt, before it lifts the top bolster 
of pillar press, while the down stroke is 
given with the full force of the ram face; 
the power press acting upon the sub 
or pillar-press with the last 34 inch of its 
up and down strokes. This is a very 
handy device and easily adapted to other 
press tools where a shorter press stroke is 


temporarily required. It can be designed 


























wa | BY A 
} H Uf a 
! ), J 
L| 7 
= J 
7 : 7 Yj, 
: YU 
VY Y 
Y, 4, 
> 
G 








American Machinist, N, ¥ 


FIG. I. THE ADAPTER 
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FIG. 2 THE ADAPTER APPLIED TO THE PUNCH 
PRESS 


to give any length of stroke shorter than 
the original stroke of power press 


London, S. E H. Harris 





In 1906 there were 51,000 locomotives 
on the railroads of the United States, and 
it is estimated that these locomotives con- 
sumed during the year 90,000,000 tons of 
fuel at a cost of $170,500,000. 
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Discussion of the Previous Question 


Letters from Our Readers Showing How Many Men of Many 
Minds Look upon Various Subjects Opened up in Previous Numbers 


WE PAY FOR THESE ALSO 


Cape Cod Windmills called Indian corn, but also how to crush lezve their native land on account of re- 


or grind it by pounding between two ligious differences. Their abilities and 





stones or in the mortar with a pestle. these of their descendants soon made them 
paper in a recent issue of the Consider for a moment what this must’ well known in many lines of work, notably 
.N Macuinist by Snowden B. have meant to the family. That the mor willwrighting, wheelwrighting, shipbuild- 
on “Some Ancient Windmills on tar and pestle was an important part of ing. ete., all along the coast from New- 


1 


id” is of greater interest than some the household equipment is realized by port to Maine. 

ur readers may perhaps realize. Hav reading some of the old wills. To quote Isaac Stedman built the first water mill 
had the privilege of an opportunity to. from one: “To my daughter Elizabeth, before 1640 This was a sawmill used 
up the history of some of the earlier one great mortar and pestle, and one great pr bably during the flood times of spring 
ts of the Plymouth colonies to pro kettle.” and fall only, the windmill being used for 
mechanical power for themselves, | Records show that the first attempt to grinding corn on account of its more de- 
be pardoned for calling attention to do by mechanical means that which had pendable — service. This sawmill was 

« Interesting efforts. before been done by hand, was the crush- erected on a brook in Scituate about 1 
windmills ted all along the ing of the corn produced on these shore miles from the sea. It was conveyed to a 
re settlements of that part of Massa- farms. The earliest record along this line Mr. Stockbridge in 1650, and as he al- 
ready possessed another sawmill, was con- 
verted by him into a grist mill. By this 
date many people had become what may 
be termed “forehanded,” and did not 
need to grind their corn in small lots as 
before and could, therefore, take advan- 
tage of the rains which filled the shallow 
brooks and mill ponds. This mill, which 
is still standing, has been known since 
1650 as the “Stockbridge Mill.” The illus- 
tration shows the interior as it is today. 
The timbers are undoubtedly the original 
construction, but not the boarding. The 
upper millstone is not the original one, 
but the nether is said to be the original 
put in by Stockbridge. The crane and 
screw used to lift the stones when it was 
necessary to dress or “pick” them is inter- 

esting. 

Stockbridge garrison house is but a few 
rods distant from the mill, and it is owing 
to this fact that the mill was not burned 


bv King Phillip’s men during his memor- 








able war on the colonies. His followers 

: ae fought a day’s battle in attempting its de- 

OCKBRIDGE’S MILL AT . MASS. RUILT AS A SAW MILL IN 1640: MADE INTO 

i struction, approaching by the mill race, 
SHOWS HEXAGONAL GRINDING BOX, CORN 

but were finally repulsed by the settlers 

\N CRANE WITH SCREW os oes 

who had fled to the garrison house upon 

a windmill erected in mout] their approach. This battle shows that 

29 to crush the corn by pound these early mills were of first importance 

the hb r of ‘ineering in beut 1626 William Ison erected in to the settlers and the Indians fully real- 

fneland | therefore : ially Scituate. at a place known as Third Cliff, ized this fact, burning as many as they 

resting to. tl lescendants of these a windmill for di) f corn: the cculd. One cannot enter such a historic 


ind competent colonize | first orit im i he colonies and the building without wishing to take off his 


hat to the men who did so much with so 
ince dis- little and who showed us of what the true 
taken ad- engineer is capable. All glory to them 
ie «60 aand their work. 

is enacted In closing, IT wish to make mention of 
not take the fact that about 1640, due to a split m 
twelfth part for th ou the first church of Scituate, nearly half of 
ne.” Gillson was one of a_ its inhabitants withdrew to Barnstable on 
ren, known as the “Men of Cape Cod, and possibly were responsible 
first settled in Scituate before for some of the windmills shown by Mr 

vere from Kent. England, of Redfield 

‘ 


nd well educated, forced to The dates are those mentioned in th: 
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records, which refer to these mills as al- 
ready in place; for example, in conveying 
other property its distance or direction 
from the mill might be given, thus showing 
it as already a land mark. : 

Worcester, Mass. H. P. FarrFievp. 





The Automobile Torpedo 





It would seem advisable to comment 
upon a statement appearing in the issue 
of October 14, 1909, being a part of the 
presentation of the subject of the “Tor- 
pedo.” It reads: “But perhaps the great- 
est influence has been upon the develop- 
ment of submarine navigation. The suc- 
cess obtained with this weapon during the 
last two decades has done more to solve 
the problem of submarine navigation than 
all the efforts before its introduction. But 
for such a masterpiece of man’s ingenuity 
the submarine would probably be in the 
same condition in which Fulton left it.” 

I have been on the “inside” of both tor- 
pedoes and submarines, and after 15 years 
fail to note any c mnditions which would 
warrant the comparisons above quoted; 
there being but one point in common in 
the two types: they are both propelled 
totally submerged. Strictly speaking, the 
submarine is the father of the torpedo, 
and is now its guardian in this special 
service, in so far as it is a means of bring- 
ing the torpedo close enough to the enemy 
to make it (the torpedo) effective. 
Therein lies the whole utility of the sub- 
marine and the sole excuse for its exist- 
ence. 

It is incorrect to assume that humanly 


controlled and directed navigation beneath 
the surface has developed from the results 
of experiments and tests of the torpedo, 
although it would appear logical to rea- 
son upon those lines. The submarine 
operates in three different conditions of 
buoyancy: with a large percentage of its 
volume above water; with the buoyancy 
nearly destroyed; entirely submerged. Its 
radius of action on the surface may be 
up to 1500 miles; it is intended to navi- 
gate submerged for four hours or more. 
It must assume various trims and attain 
a predetermined depth; return to the sur- 
face, remain there, or submerge again, at 
will. It must turn through various hori 
zontal angles in all conditions, and be 
capable of propulsion forward, or its direc- 
tion reversed. While its speed is not hich, 
compared with surface craft, its very form 
is a compromise to secure the best results 
in its several states. 

The torpedo has a range of, say, 2000 
yards, at a speed of 25 knots or more. Its 
trip is finished in 1!4 minutes, during 
which period its mechanisms have endeav- 
ored to maintain it at a constant depth of 
submergence and in a straight-line course, 
for the set distance. Should anything go 
wrong, at most, the loss is the cost of 
the torpedo, 
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In outward appearance there is consid 
erable dissimilarity. The head of the tor- 
pedo is blunt for the purpose of pushing 
the water ahead of the weapon, thereby 
involving the viscosity of the water as a 
means of resistance, rather than the 
greater amount of resultant skin friction 


over a head of easier lines. The “hole” 
made by the head is quickly filled by the 
straight middle body of the torpedo. Such 


a bow on a submarine would be most 
inappropriate, except as a braking force 
tending to retard its speed, excepting in 
the submerged state As the submarine’s 
lines are a compromise, and surface speed 
is essential to efficiency, a form radically 
different from that of the torpedo was 
selected. 

Means for prevention will not usually 
serve for the opposite condition There 
fore, the internal equipment of the sub- 
marine is not similar to the almost human 
fixtures found in the torpedo. The word 
“almost” defines the marked difference be- 
tween the two. In the torpedo are devices 
for determining depth, distance, course, 
etc., in addition to a number of auxiliaries 
The weapon has received the attention of 
the most skilled minds and is in a class by 
itself for the harrassing problems it pre- 
sents. However, these devices lack intui 
tion and cannot anticipate, and similar 
automatics in the submarine are eliminated 
because of these shortcomings. The 
human may err, but he has the power of 
correction; he can think quicker than any 
combination of metal parts can act; he 
can forecast and make ready for calls 
upon his activity, while a device must de- 
pend upon actual motion or pressure as 
it occurs or varies. 

For example, pendulum devices have 
been embodied in trim-regulating systems, 
invariably with the same results: they are 
incessantly “hunting,” that is, bobbing one 
way or the other in order to find a state 
of equilibrium. A master hand can cor- 
rect trim by knowing his boat and include 
in his operations such movements as the 
device must regard singly and in succes- 
sion, 

Most of the fixtures of the submarine 
have been evolved from those installed in 
The tank sub- 


divisions are founded upon the best ship 


the general run of craft. 


building practice, and valves, etc., are de- 
signed on models other than any found 
in the shops of any industry devoted to 
the requirements of service ashore. Hull 
models are the result of evolution, gained 
by the experience in Operative boats To 
place them in this state has been one of 
the material advances due to the internal 


and the electric accum 
Without these there 


would be no submarines, although tor 


combusti m motor 


ulator and motor 


pedoes might go on forever. In fact, in 
early designs, the boat itself was the prob- 
lem in hand, with little attention to the 
torpedo or its results, except to provide 
for its carriage and 
Reliability is the first requirement for 


expulsion 


gol 
submarine apparatus lo place the func- 
tions of the submarine under the control 
of automatics, supplemented by hand de 
vices in case of failure, would mean that 
the designers appreciated the conditions 
and have doubled the means. The operat- 
ing crew will depend on manual adjust 
ments, rather than wait to note failure or 
success -of a mechanical device 
Before inventing for submarines, it is 
imperative that the designer acquaint him- 
self fully with their operation, mode of 
attack and equipment in detail As most 
of this construction is conducted under 
more or less secrecy, the last named is 
one of tl hidden mysteries. 


New York F, 


Cutting a Worm Gear without a 
Hob 


Referring to Walter Gribben’s comment 
at page 587, on your editorial footnote 
to E. S. C.’s article at page 418, entitled, 
“Cutting a Worm Gear without a Hob,” 
I should like to add a word. If the table 
is indexed toward the column of the ma 
chine a distance equal to the circular 
pitch of the gear being cut, and a cut 
taken around the worm gear, the effect 
will be the same as with a hob. 

Tropico, Cal. E. M. Davips. 





Examples in Modern Gnnding 


Practice 


I have read with much interest H. Dar- 


byshire’s article, at page 728, on examples 


in modern grinding practice, and agree 


with him in his statement that articles on 
this subject are frequently lacking in de 
tail. It is the fault of many contributions, 
m other subjects also, the authors of 


which are sé familiar with their subject 


that they are prone to overlook the fact 
that things to them of minor importance 
to be taken as a matter of « rst re 
f Blas 
ten the ones that are the stumbling 


blocks to the clear comprehension of the 


subject by the ordinary mechani 

Mr. Darbvshire invites critical corre 
spondence on his article, and while I do 
not wish to criticize r imply that the 
article deserves criticism, I would be 
pleased if he would give a little more in- 
formation about the “flat ground pebble” 
that e wr&ites f using tft gl: e the wheel 
with s Ss ft get igh nisl l never 
saw anvthing of the kind use nd | am 
ta losst inderstand ist what 1s meant 
by the wor 1 pel le If if ( tes z 
small stor such as e would pick it 
f 1 @Tay 11 T k. t Ww ld Scel me ft t 
in view of the many different properties 
of which such a stone may be < posed 
much would depend upon getting the neaht 


kind of a pebble. I am inclined to think 


that he means a piece of rock crystal, and 





QOo2 


it seems to me that some contrivance 


would be necessary to hold it against the 
wheel, as one would suppose that it might 
soon become too hot to hold in the fingers, 
especially when used to form a radius on 
the wheel as he indicates 


Watervliet, N. Y. 1), 


TAPPAN. 


A Pulley Repair— Tables of Areas 


“Pal 
shrinkag« 


Qn page 670 comment on a 


ley Repair” is correct as to 
cracks, but the cas¢ 
au fall and the ends of the 


described was due to 


arms were not 


separated. The pulley ran for years and 


listr 


showed no sign of distress 


Some vears ago one of the corres 


pondents showed how to inerease the use 


fulness of tables in books of reference, 


cubes, ete., and | have recently 


to squares, 
gen 


had reason to wonder whether use ts 


erally made, with tables of circular areas, 
of the well known principle that the areas 
are proportional as the squares of similar 
lor 


table 


dimensions. instanee, diameter 


10834 inches; only goes to 100 


inches: area of 10834-inch diameter 
54%-inch area X 4. 
SAMUEL H. 


Penn. 


RALSTON. 


Norristown, 





The Entropy System for Paying 
Labor 


In a recent issue of the AMERICAN Mv4- 


CHINIS1 irticle by Entropy, 


under the above heading 


appears an 
It specially in 
terested me because, in 1905, while work 
ing as a press toolmaker in a certain town 
in Ohio, a somewhat similar 
lines was proposed to me by the superin- 
the 
The proposed plan was this: Each man 


system on 


tendent of works 


was to be guaranteed the average wage 


week, regardless of whether he got 


work 


Of course, as in ordinary conditions, 


per 
his out on estimated time or 
not 
all shirkers and such were to be weeded out ; 
but 
happen, making it impossible to finish a 


The 


week was to take care of this. 


sometimes unforeseen things would 


job on time. guaranteed wage per 


The worl 


\ 


was to be dealt out to the men as usual 
and each man was to hand in an estimate 


of time he would require to finish the job 
The superintendent also was to make an 
estimate of each job and the two esti 
mean 


differ 


mates were to be compared and a 
Where the 
ence was great between the two estimates 
then 


regular 


struck between them. 
and an agreement couldn't be got at, 
the job the 
rate per hour. 

The idea was, that when 
job by contract, he would work harder 


was to be done at 


a man took a 


to get it done, as hour he was 


under the estimated time was extra money 


every 


into his pocket. Suppose a job was esti- 
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mated at 18 days and the man finished it 
in 17 days, then he would-be paid for 18 
that 
actually be 


days on contract, while he would 


working on another contract 
on the eighteenth day 

lhe 
see, to this plan and to 
that 


first-class workmen, could 


great objection as far as | could 


Ientropy’s as well, 


was, the majority of the men, while 


make no close 


estimate at all, and when they could, the 


difference between their estimate and the 
superintendent's would always be just so 
much that, when divided up, all chance of 
finishing a job under time was gone 


While 


never 


know, 
that 


this system, as far as | 


was tried out, still it shows 


others besides Entropy have been thinking 


along these lines 


Diemaking is a business that can’t verv 


worked under the premium 


the 


well be 


system, and most of lirms consider 


payment by the hour as unsatisfactory, so 
sort of contract 
system is the way out of the difficulty, if 


the toolmakers 


it would seem that some 


we could only find who 
could estimate closely 
Jedburg, Scotland. a, 1 


It is very unusual to tind a column or 
two in the AMERICAN MACHINIS1 
A perusal of the 


devoted 
to the funny side of life. 


article by Entropy wouid bring smiles to 


most men whether employees or em 


The problem of getting the most 


pl V ers. 


December 2, 1909. 
the machinist to make them anything but 
the proper angle when paid by the day. 
It would indeed be difficult for a man 
to try to do work by contract when he is 
not to say the quality of steel used in his 
tools. molders 
in the 


nor the class of iron and 
shop, nor the condition 


It would 


molding 
and convenience of his machine. 
for the employer to have 


be ¢ ven worse 


a bearing in need of oil because his con 
tractor was in a tight pinch on his work 
the time limit and hadn't 


time to fill his oil can; or for his men to 


trving to meet 
break a tap in trying to hurry the work 
and throwing discretion to the winds. | 
think for all nothing 
likc the standard rate of pay and men. 
St. Thomas, Ont Cecit H. SMmiru. 


concerned there is 


Square Thread Taps 


In response to Mr. Groocock’s request, 
at page 333. for experience of others with 
square-thread taps, I take the liberty to 
call his attention to an article by myself, 
published in the AMERICAN MACHINIST of 
xt. I, 
lor. 
The problem at that time was to tap 
stecl stock. The 
taps threads 
per inch; 
soth 


1903, under the name of Leroy Tay- 


nuts made from screw 


inch diameter, 1% 
inch diameter, one thread per 


The 


were 


taps were triple thread 
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SQU ARE-THREAD 


one that is being 


old 


for the least money is 


worked out by everyone enough to 
have any responsibility. 

A foreman or 
posed to be superior in knowledge 
ability to him. It is 


the men, as Entropy suggests, who set the 


superintendent is sup- 
and 
not 


those beneath 


pace, but the employer. A man goes to 
tooth filled and it 
certain amount of money in this country 
no matter what dentist he employs. The 
for is employ 


the one he thinks best. 


will cost him a 


get a 


him to do 
So, too, 


only thing left 
with ma- 
set a wage which will be an at- 
em- 


chinists; 


trection to men and then 
ploy those worthy of that wage. 


of two machinists 


competent 


Think for a moment 
bidding for a piece of work with four 
different pitches of threads. One 
lathe 1870 and the other has a 
quick-change lathe. With 
ability it will be easily seen who could bid 
cutting of threads 
yet through no fault of the employee. 


has a 
made in 
gear equal 


lower on the those 


Taking again the same work, would it 
be to the advantage of the employer to 
have a man trying those threads with 


gages to see 


atigle?§ It 


that they were the proper 
would be of no advantage to 


angle, | believe was 15 degrees. The out- 
put required was one thousand nuts per 
day. 

| experimented with a set of taps nearly 
duplicates of those described by M. M. 
Sharp, and referred to by Mr. Groocock, 
and found the system too slow. The next 
step was to make two or three freak taps. 
They were over twelve inches long at the 
threaded portion. I endeavored to com- 


hine the set in one; this method was a 
step in the right direction as the tap started 
easily and cut a good thread but the cost 
The rea- 


son for the long taps starting easily was 


of maintenance was abnormal. 


that at the point the thread was nearly a 
Go-degree V; one point was developed in 
regard to citting angles, one was acute 
and its mate obtuse, the acute side would 
chip a little, the obtuse side did not cut 
clean. 

The final taps were made with threaded 
length seven inches, length of pilot one 
ciameter. The taps were threaded straight 
then turned taper 0.005 above the root of 
the thread at the point, vanishing four 
threads from the shank end. A 
thread, 60 degrees, was cut with a tool 
having about 1/32 inch flat on the point, 


second 
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cn the regular thread at about double the 
taper used to turn the diameter; the cut 
starting considerable below the root of the 
regular thread and vanishing five threads 
from the shank end. The second thread, 
at the point of the tap, was cut to a 
depth giving three equal divisions of the 
regular thread at this point This gave 
me an equivalent of a 6o0-degree thread for 
starting the tap. 

The taps were milled with helical flutes 
at an angle to the axis that would bring 
the cutting face at right angles te the 
helix, that is, with both cutting angles of 
thread the same. The diameter of the 
regular thread was relieved very little, 
just enough to prevent the tap from drag- 
ging. The second, or 60-degree thread, 
was relieved quite generously. 

I made the same mistake Mr. Groocock 
did on one of the carlier taps by relieving 
the sides of the thread, and with the coarse 
pitch in proportion to the diameter no 
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the corners are the first part of the taps 
that come to grief 

I have made and used square-thread 
taps, as shown by the sketch, made ex- 
actly as described but not on work in as 
large quantities. | wish to add that the 
same principle works well when applied 
to that “nerve racker,” square-thread dies 

Philadelphia, Penn. Leroy TABOR. 





Cutting a 48-inch Gear on a No. 3 
Milling Machine 


Some time ago | saw an article in the 
AMERICAN MACHINIST on cutting large 
gears on a small milling machine which 
reminded me of a job we were recently 
“up against” which was too large to cut 
by that method 

It is obvious from the illustration how 
we handled the job. which was a cast-iron 


gear, 48-inch outside diameter, 5-inch face, 














amount of skill covld induce the tap to 
cut other than a plain hole. Before the 
diameter of the tap was relieved it was 
turned in steps parallel to the axis of the 
tap. The work was divided for load per 
tooth, the greatest depth of cut being at 
the point. The last three threads were 
full diameter. 

A steel nut two inches long could be 
easily tapped with a 12-inch tap wrench, 
the nut being held in vise. The taps were 
used in the regular screw machine, with 
the nuts held in the usual automatic 
chuck. I will take a chance in estimating 
the amount of work done between sharp- 
ening of taps by saying it was over 20,000 
nuts and the life of one tap over 200,000 
nuts. 

I judge Mr. Groocock’s tap to be more 
expensive to make and of much shorter 
life. The load on the corners is increased 
by removing the corners from alternate 
teeth. My past experience has shown that 
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\ 48-INCH GEAR ON A NC. 3 MILLING MACHINE 


2% pitch, on the No. 3 Cincinnati univer- 
sal milling machine shown 
QO. D. Tutt e, 
Tool room foreman P. R. R. Shops. 
Olean, N. Y. : 


A Shrink Fit Problem 


Answering G. J. Lemmens, who, at page 





7690, requests suggestions regarding the 
shrinking of rings on tubes, I can say that 
if the temperature inside of the tube is 
suddenly raised to, say, 1000 degrees Fah- 
renheit the scheme will probably be a 
failure. Inasmuch as there is no perfect 
metallic union between tube and rings the 
tube will absorb heat much more rapidly 
than can be radiated to the rings, conse- 
quently the meta! in the tube will be com- 
pressed owing to the fact that the rings 
do not heat up and expand harmoniously 
with the tube, and the tube in cooling will 
shrink away from the rings. 


903 


Of course, Mr. Lemmens says “fairly 
high temperature,’ which may not cause 
the tube t 
limit. As to the allowance and condition 


elastic 


expand beyond its 


of surfaces, if he grinds the outside of 
the tube and the bore of the rings 0.005 
inch will be sufficient. The important 
feature is to have all rings with the same 
allowance if more than one ring goes on 
a tube. 

The surfaces must be in good condition 
(preferably ground) or an unsatisfactory 
job will result. In any case I would grind 
the inside of the tube after shrinking the 
rings on. A stream of water should flow 
through the tubes while shrinking. There 
is no apparent reason why they should 
change their form after cooling. If Mr. 
Lemmens would say what strains, if any, 
the tube will be subjected to in service 
the question could be answered more in- 
telligently 

Scottdale, Penn M. B. STAUFFER. 


A Hobbing Difficulty Overcome 





On page 630 mention is made of trouble 
eccurring with taper hobs. Worm wheels 
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PERCENTAGES OF THINNING HOB TEETH 
have been spoiled due to the taper por- 
tion of the hob being dull. thereby dis- 
torting the work and machine so _ that 
grooves generated during roughing re- 


mained after the parallel finishing portion 
of the hob had passed 

\t the works of the Newark Gear Cut- 
ting Machine Company, worm wheels are 
cut by tangentially fed hobs in which the 
roughing teeth are thinner than those that 
finish. On a I-inch circular pitch thread 
the first circle for roughing teeth are 
0.030 inch thinner than standard; the sec- 
ond 0.020 inch; the third o.o10 inch, leav- 
ing 0.005 inch on a side for the full size 
finishing teeth to cut out 

For any pitch the teeth can be sized 
in percentages of the normal tooth thick- 
ness, as shown by the accompanying 
sketch. Hobs not so made can easily be 
corrected. Hobs made this way require 
about one-third frequency of grinding, a 
fact which users of helically fluted hobs 
will appreciate 

We have used this method of thinning 
the roughing teeth with flytools set in 
holders, as well as with hobs, for several 
years 

Henry J. EserHaArpt. 

Newark, N. J. 








A Water Pail Starting Box 


In his article on page 809 entitled, “A 
Water Pail Mr. Filkins 
has evidently state that he 
piaced his bucket upon suitable insulating 
supports and that avoided 
touching it while the switch was closed. 

Cleveland, Ohio. B. A. DeMuru. 


Box,” 


Starting 
ne glected to 


he carefully 





Machine-cut Double Helical Gears 














In the AMERICAN MACHINIST, On page 
273, bottom of second column, Mr. Day 
writes: “Built-up, double-helical wheels 

/Raw-hide Washer 
} ] American Machinist, Y.} 





ANOTHER METHOD OF KEYING DOUBLE- 


HELICAL GEARS 


can only be used, when the pinions are of 


sufficient diameter to allow of secure 
fastening.” Now, this statement is not 
in accordance with the result of my ex- 


perience, for 1 have found that the two 
halves of pinions for built-up, double-hel- 
ical gears do not need fastening to each 
other at all. In fact, the less 
them endwise, the quieter the wheels run 
and the higher the 


which they can be run quietly. 


you fasten 


maximum speed at 
It is only 
necessary to let the pinion run in the di- 
rection of the formed by a 
tooth of one-half of the pinion with the 


arrowhead 


corresponding tooth of the other half and 
then the tooth pressure holds the halves 
together. 

It is also advantageous to put a washer 
of leather or other elastic material be- 
tween the two halves, so that they cannot 
only slide together as one piece free on 
the shaft 
( of Mr. 
slight axial freedom of motion relative to 
the 


the 


endwise, as illustrated in Fig. 


Day’s article, but also have a 


cach other, which amounts to exactly 


ime thing as if they had given in 


turning direction. 
This is obvious, when one considers that 


the screw line is obtained by the combina- 


straight-line motion 
If at helical gear 


f an inch axially, the 


tion of the simple 
with the circular motion. 


moved a fraction 


effect on the teeth is the same as if they 
id been rotated through a correspond 
ingly small angle. If the two halves of 


double-helical moved 


xially in opposite directions to each other 


pinion are 


means of squeezing the elastic washer 
less hard, we have the same re 


the 


ore or 


sult as if wheel turned © slightly 


give of the 
to each 


. there fore, clear that the 


It is 
two halves of our pinion relative 
the 


other in end direction mounts in 
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effect to that given in the turning direc- 
tion, which is so desirable in high-speed 
gearing which it dif- 
ficult to obtain without using complicated 


and is usually so 
constructions. 
ATTIC. 
serlin, Germany. 





Use and Abuse of Lathe Chucks 


I. Reuter’s article, on page 565, and R. 
Charles’, on page 841, bring to my mind 
the subject. 
Reuter has slightly ex- 


several things pertinent to 
to me F, 
aggerated the increase in strength due to 
While it is true 


that the chuck key across the corners is 


It seems 
his method of design. 


much stitfer in the center the center line 
of a square from corner to corner is only 
a mathematical line and the strength or 
depth rapidly decreases on either side of 
this that the 
strength would probably only work out to 


line, so actual increase in 
about Io per cent. ° 

I used to be very particular about my 
chucks, and the way I took care of them 
might interest others. The lathe 
16-inch Hendey. I had two 14-inch inde- 
pendent chucks, one with three jaws, the 
Two g-inch combination 


was a 


other with four. 
chucks, three and 


Cc 


four reversible jaws, 


&° 
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THE USE AND ABUSE OF LATHE CHUCKS 

respectively, and a 5-inch universal with 
three reversible jaws. The loose reversi- 
ble jaws were never used unless absolutely 
necessary. They were kept in a box in 
my tool closet and the screw holes in the 
jaws in the chuck were kept clean’ by hav- 
ing biind set screws screwed in place. By 
dispensing with the reversible jaws wher- 
held closer 


of the jaw screws. 


ever possible the work was 
to the line of pressure 
lor cleaning the threads in the chucks IT 
had two tools. 


made of a piece of 3/16-inch drill rod and 


The one shown at 4 was 
acted as a sort of two-toothed spring tap 


or scraper. It scraped the dirt out of the 


threads very effectively. I crossed the 
wires as shown at NY so they supported 
each other. The other, shown at B, was 
made of wood with a piece of file card 
tacked around it; it also was very effect 
ive in removing dirt from the threads 
This brush eventually takes a_ thread 
from being screwed into the chuck re 
peatedly 

sehind the lathe was a wooden post C 
I cut off some pieces of heavy rubber 
hose —). They were a tight fit on the body 
of some S%-inch lag screws which were 
screwed into the post at an angle Phe 
heads of the screws had first been cut off 


December 2, 1999. 

and the screws driven home with a pipe 
The rubber was long enough to 
reach past the end of the so that 
there was no chance of injuring the thread 
of the chuck against the end of the lag 


wrench. 
screw 


screw. 

The chucks being up on the post were 
out of the way of chips and dirt falling 
from the lathe and they very seldom re- 
quired cleaning. 


New York. E. A. Dixie. 


Reuter’s design of chuck key 
editorial page 
565, is this not exposing a greatly ne- 


Anent F. 


and footnote to same, on 
glected detail of shcp practice? Some me- 
chanics use the chuck key to remove a 
jammed chuck, most probably because it 
is the nearest thing to hand. Others em- 
ploy the suggested editorial method, viz., 
a block of back of lathe 
bed and chuck jaw. Others again, use a 


wood between 
bar between two jaws of the chuck, lock- 
ing the spindle by means of the back gear. 
Are not all these methods greatly detri- 
mental to the accuracy and life of a self- 
After having in a par- 
10-inch chuck 


centering chuck? 
ticularly stubborn case, a 
split in half by attempting to shift it with 
a bar, I struck the idea, possibly old to 
some, of drilling a hole in the boss of the 
chuck back plate and making a stiff C- 
spanner to suit. 


London, England. RENMOS. 





An End Mill 


On page 669 Pedro illustrates and de- 
scribes an end mill. I have been using 
one slightly different in design for some 
years. The cut shows a holder A of ma- 
chinery steel with the end slotted for the 
cutter B, which is clamped with an ordi- 
nary 34-inch cap screw C. 

The cutters I make from 
steel blades of cutting-off tools, using the 


high-speed 
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AN END MILL 
top or widest part D of the blades as the 
back when in the holder, I use these up to 
steel and brass. 


Mack. 


2\™%-inch cutting face on 


Hamilton, Ont. 





Age Gazette 
the first experiments with titanium alloy 

the 
Dur- 


\ccording to the Railway 
in rail manufacture were made by 
Maryland Steel Company in 1907. 

ing the past year the process passed the 
experimental stage and has heen used in a 


large number of rails 
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The Prevention of Accidents 


The very praiseworthy pamphlet on the 
prevention of accidents, published by the 
Fidelity and Casualty Company, of this 
city, and of which a review notice ap 
peared recently in these columns, opens up 
an important and promising line of action 
in connection with a subject which is now 
attracting a large and deserved amount of 
attention. 

Serious as is our loss by fire, there can 
be no question that it would be much 
more serious were it not for the safe 
guards required by the fire-insurance com 


panies. These requirements are, of 
course, of a very varied character, be- 
ginning with the most drastic—those im 
posed by the mutual companies, who will 
not insure a property at all unless it comes 
up to their high standard and extending 
down through the stock companies in 
which the requirements are largely in- 
direct through the basing of the rate on 
the nature of the risk, although the stock 
companies also do much in requiring that 
insured properties come up to. certai 
standards. 

There is an almost perfect parallel b 
and of the 
As in the 


former case, the procedure was instituted 


tween the positions of the fire- 
liability-insurance companies 


primarily to protect and safeguard the in 
terests of the companies, so in this case 
the liability-insurance companies would 
directly protect their own interests by re 


‘ 


quiring the adoption of appropriate safe 


guards, and by regulating their rates n 
accordance with the use of sucl safe 
guards, they could bring the same indir« 
pressure upon the insured that the fir 
insurance companies now do and later, if 
not now, these requirements could be 


made compulsory 


The liability insurance companies have, 


moreover, a kind of‘ incentive toward this 
action which the fire-insurance companies 
never had. There can be no question 
that there is a rising tide of opposition to 
the lhiabilitv-insurance companies among 
the sufferers from industrial accidents, 


that is, the working people, and in addi 
tion to safeguarding tl ; 
interests, they can do much to meet this 


situation bv putting the use of safeguards 


to the front in their insurance program. 


The seriousness of the situation is not t 
be minimized The working people, as 
shown by their unions, have become thor 
oughly aroused at the repeated killings 
and maimings of their numbers, and _ the 
casualty insurance companies cannot be 
too prompt in taking a leading position in 
this movement for accident prevention 

Liability insurang s assumed larg 
importance, and we believe that in tl 
Way more and especiall uicker results 
can be obtained than in any other 

We are glad 1 te the indication tl 
the Fidelity and Casualt Companv 1s 
alive to th ! t manifested by the 


QO5 


publication of its pamphlet which is but 
one of several that it has in contempla- 
tion, those which are to follow being de 
signed to cover specific industries, whereas 
this is of a general nature. In the naturt 
of the case, we have no knowledge of its 
further plans, but we certainly hope that 
the opportunity which lies before it is 
manifest to its managers, and that the ac 
tion already taken is but a forerunner of 
much more to follow 


Experimental Work and Manufact- 
uring Should be Widely 
Separated 


Many large machine-building plants 
in fact, we know of no important ex 
ception—maintain a department to work 
out new ideas and developments. This 


work 1s referred to by several names 


as, inventing, experimental work, re 
search, development work, and the like 


Its successful carrying on is essential to 


] + ] } } 
acvantage and with the best res Its there 
: , ' 
; , — 
isa ipp pina n I physi 1 equip 
! Mt} 
t ’ } ] 
‘ ‘ lhe best f macl ‘ 
4 | 
Is ré let ( en t skilf 
i K 
T wt rl , , ’ 1 tT 
\ rk gvetine wil bporatory Pp 
] ‘ 7 on ‘ | ] 
pl es ed work in han 
trai ] ‘ + ] 
nec Stig rs to dire t it ] | ‘ 
; 
nachines 1 Ss Kept 1 the nes col 
dit of ( ite adjustment ( alr 
ine th , oO ttachy ] 
| 2 
7 , ; 
Ss ii t s t be Kept in constan ‘ | 
ness tor use 
my 1 
i 1 Cl ers I the expe ( tal 
, , | ] 
hores st be peculiar] Adapted tor the 
ties | workmen must P bl 
. : . 
I King single part tor 1! 
st} + ] 1 ] 
wi | iN v ( I \ I nee 
+] ] | 
\ ( il I gs xtures 
temp S | ¢ st ve < ’ ; 
rigour am ¢ 
Iweinye ) va WkKW 
tiy ’ 
4 = ~~ ‘ ul I I Is! I c 
~ 
< li¢ t ( te D es nm tie 
( I i POUNaICSS unt 
I ) st ‘ d Experimental 
, . 
parts re iaid O pertor certa 
. . 1 , ’ 
function, not to be easily made. A lat 
: : 
Stage I new ( 1 is ¢ ed 
£ -v¢ } +1 
( I C hough S exercise t s 
1 1 
shane the pit es fi ? ‘ o 1) 
' P 
rat s are sine lk dan ; ’ 
ail TV Snoop net ls 1] Ss t hect t 
, | | 
wor Ee! ire equired tor ex I t 
, 
W ‘ 
| RS eing tr ‘A t i ; , ; 
+1 . . } | ‘ ‘ 
ot | say | T \ 
+ tr estiomt < < < 
P ’ 
‘ cle t the me ssarv < 
™ ‘ 
t s i 1 W oe t i! \ 
, 
‘ ‘ 
S < < r 
j ‘ ‘ 
¢ exm s t he same t é 
+ 7 ] ] 
( wi CU > ‘ 
ss s | | a | 
g et ¢ ne;ry { i’ 4 
7 - } 
S¢ nee s I \ tre \ 








goo 

They must know the properties of all 
the materials with which they deal; how 
to test them; how to work them. 


Con- 


ditions, results, that the or 


suggestions 


dinary engineer or mechanic would not 


vrasped and ana 
on the 
\bove 


notice must be keenly 
lyzed for their possible bearing 


solution of the problem in hand 


all these, men who direct such research 
and experimental work must have that 
ability which is characterized as the 
“creative faculty 

It should be unnecessary to dwell upon 
the conditions under which the work 
must be done \bove all things, hast 
and hurry must be done away with. Suf 
ficient time should be available to study 
each problem to a tinish The difference 


and a half-finished 
differences 
Distracting 


between such a 


COUTS¢ 


the rectween 


investigation is 


and failure ondi 


SUCCESS 


tions, executive pressure, continual in 


mS de r t] 1s 


terruptions and demands to ce 


thing or that cannot be tolerated if ex 


perimental and research work is to be 
done with adequate results 

These conditions in regard to machines, 
tools, workmen and those in charge ( 
almost diametricall opposed to 1 


conditions 


work at high 


facturing 


tended to pressure, with 


liustle and bustlk xecutive crowding to 


necessary and 


get out production is 


pected. lime is not used to note at 


tendant circumstance possiblv le; 


new developments, but time must be 
pent in following prescribed paths 
detinite production ends Interruptions 
and distractions are thre order of the 
lop day tol toremen and superintend 


\lachine tools are in readiness to 


commercial we commercial a 


with special tools galore: not th 


refined work of tool making without any 


pecial tools whatever. Could two condi 


ns of shop work as regards both men 


nd machines be more different in their 
essential 
Yet where do Ww nad the iverage 
) experimental department? = Ino some 
rrner of a manufacturing department, at 
hest separated onl b a board partition 
The equipment of machine tools may 


} + ] ¢ +} 


ay I tiie CST, ) mantutacturng 


force 1s constantly 


machine or that for “just 


we are crowded to death.” Thev d t 
ask for the testing machines, ete imply 
se thev cannot use them But this 
feature is. of small moment compared 
vith the demands upon the members of 
the imventine experimental depart 
ent Very often such men have ré iched 
their positions through the manutactut 
ing departments, and are expected to act 
s manufacturing experts as well as do 
creative work 

One minute an intricate problem in 
design, or method, or process is under 


‘onside ration: the next a hatch of spoiled 


hand with the “will 


At 11 


pieces 1s in query, 


| ao?” a.m., the operation of 
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a new machine, that has just been started 


after six months of hard work in de- 
signing and building, is being watched 
with tremendous intensity when a_ boy 
rushes up with, “Mr. So-and-So wants 
you immediately to straighten out about 
those set screws to ship this noon, sure!” 

Experimental work should be widely 


sated from the manufacturing. There 
of ma- 


the 


id be no mixing or borrowing 
and 
experimental men by the manufacturing 
of a 


chines tools, no demands upon 


Prefs rably, those 
should 


t altogether certain 


end two parts 


he is buildings, 


business separate 
that they 
in different towns. A sane 


ill 


describing 


strated by our article 


the research 


several German manu- 
We 
nt nnected with 
the United 
the inventing and 


} e 1 


Irom the 


ries of 
facturing 


devel 


know of no similar 
ith any machine- 
States. 

The need of free 


no 
Ing 


experimental wor demands of 


production is more insistent as business 
ctivity increases The need is, there- 
fore, most real at the present time. 





New Publications 


ISLEMENTS OF MACHINE DeEsiGN, PArt 


l By W. ( 


lt 


wthorne Unwin. 525 


5'¢x8!.-inch pages; 387 illustrations; 
indexed Longmans, Green & Co, 
New York City Price, $2.50 
Prot rr Unwin’'s treatise on machin 
lesion ls no introduction to any Ene 
Is] Cull U ech cal engineer Phe 
rst edition was published in 1877. In 
IS90 t work was thoroughly revised and 
en] dl It was again revised and en 
larged in 1901, and the present edition, 
instead of being revision ‘merely, has 
a oe pilin na wT eee we 
CCl larec! CWritt Wwithe however, 
‘ 

ny 1 Lit¢ tion 1 plan r scope 
1 lhe t sal has been, as stated in 
his \\ words lo gather together from 
ene d practical experience the ma 

t Is f ical examination and th 
| lems w rise in machine design 

a? 

vithin s limitations as a short 

Isc 1 itted to ex 1D ify e process 

ici yplicd to the problems most 

fr ( ( ti\ present dd whet] T 1 applying 
{ f las of mechanies or in following 
precedents The essential elements of ac 
racy, clearness of expression and use 
fulness that have made Unwin’'s “Machine 
Design” standard textbook for the past 
20 years or more are preserved in this 
last editi Much of the material is new 


many reterences§ t 


engineering societies 


ul in the technical press that have ap- 


veared during the last two years. In the 


treatment of standards, American practice 


is given equal prominence to the practice 


f Great Britain, as is shown by a con 


sideration of Chapter 5 on screw threads 


and bolts. In Chapter 12 on tooth gearing 
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more prominence is given to the cyclox 
form of tooth than seems necessary wh 
considered trom a viewpoint of Ameri 
Yet but te 


to show that no important element of n 


practice. these references 
chine design has been overlooked in t!] 


admirable treatise. Chapter 4 on rivet 
joints is as complete a discussion of 

subject as we have seen in the space ot 
few pages. Should we be inclined to 
dicate any one chapter that seems ina 
quate in the treatment of its subject, 
would be Chapter 1 on Materials Used 
Machine Construction. Here the nev 
automob 


of 


alloy steels so prominent in 


manufacture are not treated with 1 


single exception of nickel steel on page 
Materi 
On t 


lhe chapter headings are: 
Used Machine 


Straining Actions te 


Construction ; 


in 


» which Machines 


Subjected; Resistance of Structures 
Different Kinds of Straining Action; © 
l’'astenings—Riveted Joints; On Faste 


Phreads and Bolts; Keys 


ings—Screw 

Cotters; Journals, Crank Pins, Pivot a1 

Collar Bearings; Axles and Shafts; Shat: 
Couplings; Bearings for Rotating Piece 

Rolling Contact—Friction and Wedg 
Gearing: Sliding Contact—Tooth Gear 
ing: Helical and Screw Gearing; Bel 
Gearing; Rope Gearing; Wire Rope a1 


Telodynamie Transmission; Chains a1 
Gearing Chains 
In closing, no progressive machine d 


signer or engineer can afford to be with 


hook in his working library. 


A Deparature in the Training of 


Teachers in Industrial Edu- 


cation 


for competent 


‘ ’ 
Has ed 


The demand 
industrial 
Columbia 


night 


College 
versity, to plan a series 
by 


a first-rate 


leache rs’ 


arts 
Uni 


courses, which young men wl 


ability 
machine 
t] 


technical in tl 


trades, such as woodworking or 
shop work, can prepare themselves for 
Phe se courses al 
the 
College, 


drafting, design, wood 


ine, 
ht 


‘| eache rs’ 


profession of teacl 
ed at 
Arts of 


mathematics, 


being otter nig nm School 


Industrial 
cower 
working, machine-shop work, industri: 
al history, methods 


arts \ 


course of night work will enable an expert 


chemistry, industri 


teaching industrial three vear 


mechanic, otherwise qualified, to gain a 


diploma as teacher of industrial arts. 





of railway accidents in the 
the 
shows 


\ summary 
United 


ending 


States during three month 


June 30; 1909, the number 


killed in 
those 


accidents wa 
the 
number of passengers and emplovees killed 


the 


of train 


persons 


99 and injured 2116. In tota! 


in train accidents, present record is 


the lowest that the quarterly bulletins of 
+1 


he Interstate Commerce Commission 


have ever shown 


teachers of 
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New Tools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 
Make it Possible To Do Better Work at a Reduced Cost 





THE 
A Universal Tool Holding Head 


The Brown & Sharpe Manufacturing 
Company, Providence, R. |., has recently 
brought out a universal head for use upo1 
all of their universal grinding machines, 
and also upon their No. 13 universal and 
tool grinder so that reamers, milling cut 
ters, counterbores, drills, and a large va 
riety of other cutting tools commonly 
used in the machine shop, can in many 
shops which hardly need a special tool 
grinder be quickly and 
ened. 

Its chief feature is a swiveling vertical 
column, carrying a swivel head for sup 
porting the work to be ground. The ver 
tical column has a large bearing where it 


LATEST 


trolled by 


top of the elevating screw With the 


head at its extreme hight, work up to 
1G inches in diameter will swing over th 
table; by turning the head at right angles, 
light work up to 24 inches in diameter can 


be accommodated 


[wo methods of holding work are pro 
vided; milling cutters being clamped di 
rectly by their shanks or arbors in a V 


shaped vise, while work requiring sliding 


1 } } 
] ' 1 ] , } 


shells is supports “Ml + Wi is the 
itter ] il 
Lhe cutter r is f stéel v4 neh 
in diameter, and has a flat side for clamp 
ing screws to seat up without injuring 
the working surfac: It is supported in 
bearings in the work head casting and, in 


addition to holding work to be ground, 
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FIGe I. UNIVERSAL TOOL-HOLDING HEAD Fi RINDER AN 
13 mounted on the base plate, which is erves as an arbor f 
fastened to the table by a clamping bolt the vise to pivot 
at each end. It can be turned through a justed to any length 
complete circle Mhe hase is made in f set screws \ 
two styles, one having a tongue to fit th inch in diameter ¢ 


T-slot in the table of universal machines; 
the other a longitudinal V-way that fits 
ou the table of the No. 13 universal and 
tool grinding machine. In either case the 
alinement of the head with the table is 
correctly and simply maintained. 

The head swivels in a vertical plane and 
may be clamped at any angle to 90 de 
erees, either side of 7eTo, its position be 
ing indicated by a dial graduated to de- 
grees on the circumference of the base 
The clamping bolts pass through circular 
slots in the head :asting and vertical slots 
in that of the column. There is a ver 
tical adjustment of 4 inches which is con 


so desired. 

The vise is rigid 
to many varieties of 
consists of t heavy 


which the shank 


placed. The upper iw DIV ts ind 1s ad 
justed by means of a hand clamp screw. 


' 

: ' 
\ long drop back rest is carried by the 
upper jaw lo fasten work, this rest is 
lowered until it touches the piece and is 
clamped in this position. Then, by sim- 
ply adjusting the hand clamp wheel the 
drop hack rest is securely fastened upon 
the pic ce 


An idjustable center re d is provided for 


means of a ball crank at the 


INFORMATION 


supporting and taking the end thrust of 


work having a tapered shank; it may also 


be used for he end thrust of cen 


¢aLear ‘ 
aKING tl 
; 


tcred pieces that are not clamped solidly 


in the vise while grinding 


\ device known as a taper shank mill 


























FIG. 4 SHOWIN SE OI \PER SHANK 
SLEEVI 

sleeve s furnished with th versal 

head and is particularly useful in grinding 

work iving taper shanks, such as end 

nills, et It sists Of an outer sleeve 

that can be rigidly clamped in the vise, 


and a taper bushing in which the work 


is held The bushing is free to run in the 








g0d 


sleeve, but is held positively against the 
A handle fastened to the 
outer end of the bushing serves to hold the 


end by a spring. 


work against the tooth rest as well as for 


taper bushings are fur 


and the other No. 9. 


indexing. Two 
= 7 
nished, one No. 7 





Cylinder Boring Machine 


The accompanying illustration shows a 


machine for boring automobile cylinders 
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are roughed in the first and third spindles 


and straightened in the second and 


rourth. 
The machines are also built with special 


attachment for boring, facing and tapping 


seats in automobile cylinders. either two 
or four tools being carried by each 
spindle. 

Eight speeds can be obtained quickly 
by means of sliding-gear changes. Twelve 


changes of geared feeds are provided. 


The 


from center of spindle to frame; 


machine has a swing of 12 inches 


has a 


single belt drive and weighs 3500 pounds. 





Polishing and Finishing Lathe 


is designed for doing pol- 
ishing, burring, etc., and all kinds of light 
work where pieces can be held in a spring 


This machin« 
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of a shitting driving wheel which operates 
to and from the center of a friction disk 
Levers connected to the feed lever oper 
ate the driving wheel in a manner that 
permits the operator to change the spindl 
speed by slightly moving the feed lever: 
Thus the operator is enabled to instant! 
increase or diminish the spindle 
without any other adjustments. 
ing wheel is of leather fiber clamped be 
tween two disks. The friction disk 

heavily counterbalanced by means of a co 


spec 


The driv 


spring which prevents slippage and loss 
power. 

The spindle that 
when the feed lever is raised to a standing 
position the spindle automatically 
The drill thus only runs when actuall) 
The spindle is made of high 
runs in 


mechanism is such 


stops 


drilling. 


grade carbon steel and bronze 
bearings. 
The drill is made by the Villinger Man- 


ufacturing Company, Williamsport, Penn. 

















' 
CYLINDER-BORING MACHINI POLISHING AND FINISHING LATHE 

that has been added to their line by Baker or collet chuck. The chuck is opened by 
Brothers, Toledo, Ohio the foot lever which simultaneously shifts 

his machine is designed for boring the belt to the loose pulley, applying a fric- 
short cylinders and similar work and tion brake to stop the machine imme 
is rated to _ bore 3% inches in diately. Releasing the pressure on the foot 
diameter by 8 inches long While lever shifts the belt back again and closes 
this is the diameter to which the the chuck, thus leaving both hands of the 
tnachine is best suited for maximum pro perator fre« The machine weighs 325 
duction, it will easily bore much larger pou s a bed length of 42 inches, and 
diameters as it has a large power factor. a swing over bed of 11 inches. 
The machine is adapted to boring single It is manufactured by the F. E. Wells 
cylinders, twin cylinders or four cylin- & Son Company, Greenfield, Mass 
ders cast in block. The method of hand 


ling the work, is such that the cylinders 
may progress from one spindle to the next 


without interruption for rough boring, 
Straighten boring and reaming; or they 
may be laid aside for seasoning between 
avy of the operations. It is customary to 
set these machines up in gangs of thre 
or four units. Where cylinders are 
reamed, they are roughed under the first 
spindle, straightened under the second 
and reamed under the third. When but 


two cuts are taken before grinding, they 





Quick Change Speed Drill 


[he interesting features of this 14-inch 
sensitive quick-change speed drill are con 
tained in the speed mechanism, the auto- 
matic stop and starting device, and the 
keyway in the column and key lock, by 
which the table can be kept central with 
the spindle on any point of the column. 


The speed-changing device is composed 














QUICK-CHAN@Q@E SPEED DRILL 














OY. 


rates 


disk 


per 


that 


nd 


an 








or ream the hole too large. 
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Floating Reamer Holder for 
Vertical Mills 


This floating reamer holder takes any 
lake or style of reamer, whether solid or 
ell, adjustable or non-adjustable, having 

Morse taper shank and can be used on 
ny make or style of vertical boring mill 
iving a turret with flat sides. 

Nearly all users of chucking machinery 
ypreciate the advantage of using a float 
i reamer on the final finishing of the 
ork before removing it from the ma 
chine, as when a reamer is held rigidly in 

sition it is liable to produce a taper hole 
With a ma 
chine, like a boring mill for instance, hav- 
ing a turret with a cross movement the 
floating reamer is indispensable. 

Unless special care be exercised the 
operator does not bring the turret back to 























FIG. I. FLOATING REAMER HOLDER 

















FIG. 2. CONSTRUCTION OF THE HOLDER 


exactly the same position every time, even 
with a positive stop. The pressure of 
the hand on the crank handle is very likely 
to vary enough to change the exact aline- 
ment of turret and spindle a few thous 
undths of an inch, causing the hole to be 
taper or enlarged to a greater or less de- 
gree 

Figs. 1 and 2 show the holder assembled 


1) 


ind in detail while its operation is seen in 


Fig. 3. Plate 4 is made to fit the face of 
the turret on any size or make of boring 


ill, and is fastened to same by four 
fillister-head screws. Sleeve C is held in 
plate A by means of two steel pins B 
which are tight in plate 4 and made to fit 
freely in bayonet grooves D. Reamer 
holder E floats on sleeve C, the floating 


motion being obtained through the four 
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FIG, 3. DETAILS OF FLOATING REAMER HOLDER 





steel pins G extending into driving ring F. 
Two of the pins are tight in the holder £ 
and two in sleeve C. The faces of sleeve 
C, driving ring F, and reamer holder E 
are held tight against each other by means 
of spring H which insures the reamer be 
ing held perfectly true. Spring H is ad- 
justed by means of nut J which is turned 
with a spanner wrench furnished with 
each holder. 

It will be seen that plate 
part of the device that has to be made 
special to fit different makes of boring 
mills. The manufacturers, the Colburn 
Machine Tool Company, Franklin, Penn., 


are prepared to furnish these holders with 


A is the only 


plate to fit any make of vertical turret 
head mill. 

They are made in two sizes, No. 1 
holding reamers up to 3 inches and the 


No. 2 up to 4 inches in diameter. 





Die Sharpener 


This machine was designed for grinding 
scientifically and rapidly bolt cutters and 
practically all forms of threading dies. It 
is furnished with a 6-inch grinding wheel 
which is suitable for grinding all sizes of 
dies. The spindle runs in taper bronze 

















DIE SHARPENER 


969 


bearings and suitable graduations on the 
slide enable the machine to be easily set 
and adjusted. 

The sharpener grinds bolt cutters and 
all dies of a set to uniform depth and 
gives them correct entrance on throat with 
proper clearance, thus distributing the cut- 
ting equally among the four dies. The 
grinding operation only takes off a min- 
imum of metal 

The machine is 56 inches high, weighs 
50 pounds and has a countershaft speed 
It is man- 
Machinery 


of 500 revolutions per minute. 
° . ~ . 

ufactured by the National 

Company, Tiffin, Ohio. 





Improved Pneumatic Press 


This press consists of two main-frame 
castings held together by massive screws 


on either side. The base is very heavy 




















IMI ED PNEUMA PRESS 
d permits large wheel to be placed 
centrally between the screws Che open 
ine shown in the lower base permits 


any work, such as a spindle being driven 


downward, and has the advantage over 
the plain circular opening in that the work 
does not have to be lifted high in the air 


and then dropped into the hole, but merely 


has to be lifted to a normal hight, such 
as that of a bench, and then pushed into 
place This may be fairly illustrated by 
the problem of driving a lathe spindk to 
the faceplat 

rhe Ippe I me S ils: very € \ 1d 
contains in itself a cylinder from which 
the power is derived Chi S is of a 
peculiar construction, whicl has been 


found to be necessarv when hol ling n air 


i i 


s . 
pressure of 225 pounds. The lower piston 




















rod carries a heavy shoe which is faced 
on the bottom with babbitt, so that the 
work under pressure will not be in, any 


Che 


the 


manner injured two upright screws 


sides frame by 


he 
adjustable, so 


on the carry upper 


above | hes« 
that the 


be either raised or 


means of t nuts shown 


nuts are upper 


frame may lowered 


meet whatever conditions may be imposed 


the Ab 


utomatic 


upon press ve the cylinder there 


is mounted an a whose 


pump, 
function is to increase the pressure thre 
It i 


ltial air is 
heavily constructed 


the 1 


times above pressure, 


ind produces a down 


ward pressure of 20 tons. A dial or air gage 
is furnished in order that the operator may 
at all times know exactly what pressure 


is being applied to the work. 
[he machine is made by the Springfield 
Machine Tool Company, Springfield, Ohio. 


The Acme Turret Lathe 


new machine shown herewith has 


Che 


been brought out to meet requirements of 
g | 


the modern conditions imposed by the use 
of high-speed 


solid 


three 


steels. The head is cast 


with the bed and provided with a 


step cone for a 3'4-inch belt on the 


friction back raat 
the 


stops the 


has ars 


hat 


lever 


>! . elas 
2'4-1inch machine, 


and arranged t central position 


of 1 


he 


i@ Operating spindle 
bearings are babbitt, ring oiled and 


large enough to stand up under the heavi 
est work. The end thrust is taken by the 


front bearing to avoid any binding due to 
the difference in expansion between the 
spindle and the head The chip pan is 


unusually deep 


The automatic chuck is forged solid on 
the end of the spindle, reducing the over 
hane from front bearing and supporting 
the collet to its extreme end \ master 
collet furnished with each machine Is 

ne set of bushings to take stock of t 
largest ( pacit I the nachning Phe 
chuck and stock-feeding lever, as well as 
the other levers, are placed so tt 
« eached b t vmrator wit! it cl uy 
ne his position 

The turret is hexagonal, and has tappe« 

k ror ittacl Ing tor Is ft the face n 
uldition to the eular holes with bind 

1s os \ hole the same size as holes 








AMERICAN MACHINIST 


turret bored through the turret 


1s 
stem, thus allowing long work to be turned 
stiff tools. The 
top of the slice 


large to permit the use of large 


short, tool clearance 


the 


with 


over is made extra 


dies and 


turret tools. The turret slide is made 
wide to give extra rigidity to the turret 


ind tools. Independent adjustable stops 
are provided for each hole in the turret; 
the abutment of stops can be shifted to 
allow a slight further movement of any 
tool beyond the stop when desired, with- 
out disturbing the adjustment of the 
stops. 

The power feed is of the geared type, 
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tion ready for the next return of the sli 


The feed stops are also shown at 
back. 
The cut-off is provided with a la 


graduated dial and positive stops for 


cross-slide; also hand longitudinal adj 


ment by means of handwheel and scr 


with bronze nut on front cap. The sc: 
is completely pretected from chips 

dirt by means of two steel tubes faste: 
to the The cut-off 


with power cross-feed when desired. 


nut. is also suppl 
[he machine is so arranged that po 
feed to feed 


can be attached at any time without ad 


turret, power cut 


1QOQ 


ff, etc 











1‘ 








ait 3 
FIG. I. THE ACME TURRET AND SCREW MACHINE 
eiving four changes instantly obtainable nal work The stock feed can also 
by the movement of a lever placed directly attached at any time to machines wit! 
ver the rear spindle bearing automatic chuck, without altering t! 
Some interesting details of the turret are spindle 
vn in Fig. 2. Under the taper bush lig. 3 shows the countershaft clutch 
¢ for the locking pin is a tapped washer is the shaft; B, the driving sleeve, whi 
vy which the bushing can be readily is keved to the shaft: C, the friction 
emoved. The lock-bolt lever 1s controlled = which is connected to the shaft by driver 
the tumbler \s the turret slide is G: bearing sleeve D is a sliding fit in pul 
lrawn k the inch shown draws out levy hub /:, and runs on driving sleev« 
( It das s t turret is) and is provided with large oil chamb 
turned the roller on the lock bolt drops holding enough oil to run a month 
hind the tumbler. As the turret slide is more without refilling. By loosening 
moved forward, the tumbler swings with pulley FE can be adjusted to compensat 
the locking bolt, as shown by the dotted for wear. This is made by the Act 
lines, but drops back to its unlocking posi Machine Tool Company, Cincinnati, O 
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New Features in Chuck Con- 


struction 


Although the general appearance of this 
chuck is not materially different from 
others, a glance at the details will show a 
general strengthening of the jaws and 
screws to mect the heavier duties imposed 


) 
| 


by the use of high-speed steel and high 


powered machines 

















HORTON CHUCK 
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Fig, 3. HE CHUCK SCREW 


The screw has no _ bearing on the 
threads, but on the three turned bearings 
shown, distributing the thrust and sup- 


screw under the jaw at all 
} 


porting the 
times Then too, the outer bearing is 
simply a support and not a thrust bearing, 


1 ; , 
Aw 7 . 1 
i al ‘ i ' 


in the bod, bv a very 
broad he iring, Ls can he seen by the 
end view, which presents a long resist- 
ance arm to the bending strain tending to 
twist the jaw out of the body This al- 
ows the large-diameter screw to be placed 
1c f ct of the chuck al d give S 
it a half bearing in the jaw 

Special attention has been given to the 
chuck wrench, with the idea of making it 
leverage 


sufficiently strong and_ with 


enough to avoid the necessity of hunting 
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up a piece of pipe to slip over the end. 


These are made in sizes from 8 to 26 


inches by the S. E. Horton Machine 
Company, Windsor Locks, Conn 


New Features In Sensitive Drill 
Design 


Even a casual examination of the ma 
chine illustrated herewith will show sev 
eral new features in sensitive drilling ma 
chines. Perhaps the most striking of these 
is the belt-tension device, best seen in 
Fig. 2 Back of the main column is an 
open knee in the form of a triangle which 


lriving cone and the 


supports the upper « 
spindle driving pulley These pulleys are 
journaled in a floating frame having the 
jack screw in the lower end, this in turn 


having a ball end t allow free play at 


ny angel This floating frame is guided 
ertically bv the knee and clamped be 
tween its two sides in any desired position 
Loosening this clamp and adjusting the 


jack screw gives any desired tension an 


lamped to maintain this tens! 

The spindle has a 5-inch travel and 
No. 2 Mors« taper lhe driving pulley 1s 
between two bearings The sto 
quill rather than the sping 


either a micrometer depth gage, as shown, 


Ings [he plain bearing machines have 
die-cast bushings of Parsons white bronze, 
which can be readily renewed, and are 
tted with ring oilers 

lhe feed handle fits in a ratchet head 
so that by turning it a trifle the pawl or 
clutch finger lifts and can be moved to a 
more convenient position by the handle 
itself, without interfering with the drill 
Ing In any way he handle can also be 
pushed through the head to give more or 
less leverage according to the drill being 
used 

The table 
spindle machine, and is substantially ribbed 


fter the fashio1 f surface plate to u 


' 

sure stiffness when heavy jigs are used. It 
las a moven i inches bv the screw 
shown, which has hall thrust and fr 

quires 1 hole in the floor The heads 
have movement of tt inches on the | 
umn The belt can be shifted by pedal at 
either side of the column \ll clamping 
screws have handles so that wrenches are 
unnecessary rhe re built with from 


spindles by W. H 
Co., Worcester, Mas: 


Leland & 


A Hack-saw Which Uses the Full 
Blade at All Times 


Che hacksaw shown in the accompan 


ing illustration has several feature whicl 





























FIG. 1. FOUR-SPINDLE LELAND DRILI 


with a substantial buttress thread, or a 
plain gage, is furnished. Ball thrusts are 
fitted to all spindles, and either plain or 


ball bearings supplied for the other bear 


I 2 REAR VIEW SHOWING 


BELT TIGHTENER 


are decidedly out of the ordinary Per 
haps the most important one-is the device 
iereby the whole leneth of the saw blade 


it all times regardless of the size 
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of the material being cut. 
plished by the connections with the rear 
vise jaw which adjusts the stroke of the 
saw in accordance with the size of the 


work, As 


tically its full length, and as the jaws are 


shown, the saw travels prac- 
opened to hold a larger piece, the stroke is 
that the full 


length of the blade is just utilized in every 


automatically shortened, s 


case, 
The change of stroke is accomplished by 
a quill having a spiral groove moving the 
slide of 
front of the 


crank pin along the the driving 


gear, shown at the machine. 


This 


motion, owing to the crank pin being on 


gearing also gives a quick return 


the lower portion of its travel during the 


return stroke and thereby acting on a 


shorter leverage on the arm which drives 
the saw frames 

lhe saw-frame guide is held very rigidly 
by the brace carrying the weight which 
obviates side play and vibration. The saw 
is lifted on the back stroke by an expand- 
ing clutch at the end of the guide, which 


has a sufficiently large bearing to grip 


positively and release 
of the stroke. \ 


quickly at the end 
knock-off is provided 


This is accom- 
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Press Tool for Turning Flanges 


By Wa ter G. Groocock 


The brass cap shown in. Fig. I was re- 
cuired in various sizes and large quanti- 
ties, and was produced in the form shown 
at A, Fig. 2, by means of an ordinary com 


pound press tool. After the first opera- 
tion the caps were put in a spinning lathe 
and the flange a, Fig. 2, doubled back. 
This method was satisfactory until the 


speed microbe visited the shop and de- 
should be done cheaper, 


aan" 
Lo ——1 


cided that they 
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zl! round work little fitting is required 


E is secured in D by means of a collar 


and taper pin riveted over, the strippin, 
agent being a spiral spring. D is 
in C by means of three screws F, one 
which is The thes 
contact with a pressu: 
plate and thus force D to strip the finish: 
cap from C and then E 

The stripper E is made small in dian 


shown. heads. of 


screws come in 
strips it from / 


eter so that when the work is stripped « 
D, the press being inclined, a flick with 
piece of wood by the operator throws tl 
cup off. 

Owing to the hole in the bottom of th 
tool the plates and 
shown, were held in a cage. 


pressure pad, n 
To insure easy stripping air holes ar 
show 
at d, the action of the tool in turning ove: 
the flange makes the cap an air-tight 


oiten a necessity. Such a hole is 


on D, and without an air hole the suc 
This in 
its turn requires the pad to be screwed 


tion necessitates a strong spring. 


up hard to insure £ closing on to D befor« 
D commences to descend. This strengthen 
ing of the spring and screwing up of the 
pad means more power to drive the press, 


held 


























the machine automatically 


sti ps 


any predeter- 


when through the cut, or at 


mine depth of cut 

The length gage is shown swung out of 
place, and the machine is stopped and 
tart by the small handle in front of 
e bell crank in the second view No 
wrenches are required, as all adjusting 
‘rews and nt xed handles This 
machine is the result of the experience of 


the Massachusetts Saw Works, Chic pec, 


A NEW 








by me 


he stripper 


ool can be 





HACK-SAW BY THE MASSACHUSETTS SAW 








a tocol designed and made 
the 


Fig. 2 shows 


for doubling flange 


It will be 


1 


that the 


and as it is 


seen from the cut 


made on the lathe, 





WORKS 


consequently is undesirabl 
back in n 
the press, which knocked five-sixths of the 
spinning price off. 


the working faces to resist 


should be 
horing, so as to keep the flange close and 
vet not stick in the 








The 


sade of mild steel, but case-hardened on 


tool was 


wear. 
Another point that should be noted in 


The tool consists essentially of four this class of tool—never take it for granted 
pieces: B the top tool, which was made _ that the thickness «f, say, the flange at a 
arge enough to do for several sizes; C Fig. 2, is the same as the plate it was 
the bottom tool, or bolster, fitting a stand- miade from. As there is sure to be some 
ard holder; D, the inner plunger and E thickening of the material, the cap itself 


gaged to get the dimensions for 


tool 
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Tenth Annual Meeting of the 


National Civic Federation 


Employers’ liability, employees’ com- 


old- 


age pensions and the *prevention of in- 


pensation, wage-earners’ insurance, 


ustrial accidents—in 


fact, all phases of 
the questions relating to the compensat 
ig of workmen for the loss of life, limb 


r health in the pursuit of modern in- 


ustry were discussed at the tenth annual 


meeting of the National Civic Federation 
held at the Hotel Astor, New York City, 
November 22 and 23. The 

the great number of 
walks of 


large at- 
tendance, speakers 


rom all life, employers, em- 
ployees, men of affairs, men in the public 
service, an attendance of over 800 at the 
closing banquet indicate the great interest 
the 


also 


taken in such subjects, not only by 
membership of the Federation, but 
by the general public. 

The president, Seth Low, in his open- 
ing address, laid particular emphasis upon 
the fact that the maintaining of the wage 
scale in industry had had a tremendous 
the quick 
tion of business from the panic conditions 
Soth capital and 


influence in aiding recupera- 
* the past two years. 
labor he believes, had been spared losses 
formerly incidental to regaining’ the 
standard of ‘wages after a reduction due 
and after these 


to business conditions, 


conditions had passed away. 
ENGLAND 


WorRKMEN’S COMPENSATION IN 


A. H. Gill, member of parliament and 
secretary of the Operatives’ Cotton Spin- 
ners’ Bolton, Eng., 
cussed, “Workmen's Compensation Act in 
Is It Just to Labor?” He as- 


Association of dis- 
England. 
3800 fatal accidents 

Under the 
tion of the compensation act the work- 


serted that there are 
in England per year. opera- 
man’s family is. given a lump sum com- 
pensation equal to three years’ earnings, 
provided, however, that the annual sum 
must not be more than £300 ($1500). A 
judge decides, how this sum shall be de- 
termined and apportioned. A _ noticeable 
feature in the workings of the act is the 


amount of litigation. Ninety-nine 
ner cent. of the awards have been made 


of an in 


small 


without trouble. In the event 


jury to an apprentice it was the 


purpose 


not only to give him a share of his earn- 
ings at the 
liability, but to make 


time of the accident, as 


some provision on 
the ground of his future prospects. 
In especially unhealthy occupations, 


lead 


like, where the operatives are susceptible 


such as working, dyeing and the 
to certain vocational diseases, these cases 
ire placed in a special category, and em- 
lloyees so stricken are subjects for care 
yy their employers. In briefly summing 
ip the act Mr. Gill said: “The act 
it has provided help 
farther 


has 
been good in that 
to the 
than that and is reaching its primary ob- 


injured, but it has gone 
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ject which was the prevention of accident. 
Machinery is better guarded and new ma- 
chinery is so constructed that these acci- 
Chere has 
The 


opinion in England is that the employer 


dents are less likely to occur. 
been a great change in this regard. 


should stand the cost.” 

Major E. E. Pirokowski, representing 
the Krupp Works of Essen, Germany, in 
“Workmen's the 
German Empire,” said that in 1906 there 
in sick 


discussing Insurance in 


paid be ne its 205,000,000 


were 


marks ($53,000,000), in the same year 


there were paid in accident benefits 145,- 
Yet in spite 


000,000 marks ($20,000,000 ). 


k individual em- 
deal for their 


outside of 


»f all this wonderful wor 
ployers are doing a great 
employees that is 
statutory requirements, and for such pur- 


entirely 


poses they are annually contributing large 


sums of money. 


George M. Gillette, of the Minneapolis 


Steel and Machinery Company, in a 
lengthy paper, “Compensation for Vic- 
tims in Industrial Accidents—The Em- 


ployers’ Viewpoint,” arraigned the pres- 


ent conditions in these words: “I would 


bring the existing system before the bar 


of public opinion, and charge it first, 


with disturbing relations between em- 


ployer and employee; second, with breed- 


failure to pre- 


with 


ing perjury; third, with 


decrease accidents; fourth, 
fifth, 


sixth, with abuse. 


vent or 


uncertainty ; with inhumanity and, 


“There is no more fruitful cause of 
disturbing relations between employee and 
employer than modern damage suits. 

“In the last five years the employers’ 
liability companies collected from the em- 
ployers they insured $95,633,362, while 
the amount they paid to workmen was 
$44,968,633. That is, 53 per cent. of these 
funds has gone to soliciters and in ad- 
ministering the companies. Moreover, of 
the amount paid in compensation, about 
swallowed up in 
about 25 or 30 


to the re- 


has been 
that 


found its 


40 per cent. 


litigation, so only 


per cent. has way 


lief of the injured or his family.” 


TUESDAY SESSION 
The session was opened by a paper from 
Perkins, “The Underlying 
Principle of the Profit Sharing, Benefit 
Pension Plan of the 
These plans cover 


George W. 
and International 
Harvester Company.” 
the following: First, Profit Sharing; sec- 
ond, Industrial Insurance Covering Sick- 
ness, Accident and Death; third, Old Age 
Pensions. 

Admiral J. B. Murdock, Commandant 
of the Brooklyn Navy Yard, speaking of 
the operation of the Federal Compensation 
Law stated that during 15% months 2765 
men had been treated at the yard dis- 
pensary for injuries ranging from minor 
contusions, lacerations and sprains to se 
rious injuries. The method of determin- 
ing compensation is comparatively simple 
Application has to be made to the proper 
authorities at the yard accompanied by a 
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medical certificate. This information, 


properly vised, is forwarded to the Secre- 
tary of Commerce and Labor at Washing- 
ton, who, alone, has authority to pass upon 
be made unless 


the claim. No claim can 


the disability continues for 15 days or 


more and as a rule an interval of two 


or three weeks elapse s after the application 


is made before a decision upon it is re 
ceived. From July 1 to October 23 of the 
present year 66 men have been out for 


an average of 55 days. The longest term 
of absence is something over 350 days, re- 
sulting from a severe injury to the left 
heel. 

past 9 months $17,500 have 


his item 


During the 
been paid out in compensation 


has nothing to do with the indirect ex- 
penses of administrating the act, but this 
additional expense is undoubtedly very 
small, for the medical and clerical forces 


of the yard have not been materially in 
creased to handle the additi 
tailed by the operation of the compensa- 


nal work en- 


tion act 
He nry R | Yale & Towne 
Manufacturing Company, Stamford, Conn., 


owne, of the 


presented a shoft paper dealing with the 
the 
comfort and health of the employees. He 


features installed at this plant for 


referred to the provision for heating, ven- 


tilating, artificial lighting, sanitation, re 


moving of dust, general cleanliness, and 
the like. In all, the 


ment is about $100 per capita, and the an- 


permanent invest- 
nual operating expenses average about $20 
per capita; of this latter amount it might 
that one-half 


absolutely necessary for the operation of 


safely be considered was 
the plant and that the balance was con 
tributed by the for the 
The factory inspector of 
the State of Connecticut has said that he 


company welfare 


of the employees. 


considered this plant the model plant of 
the State. 
OLp-AGE PENSIONS IN ENGLAND 


J. R. Clynes, M.P. stated that up to 
October of this year 683,000 old-age pen- 
had been granted under the Eng- 


lish old-age 


thus paid was at the yearly rate of £6,064,- 


<jions 


pensions act. The amount 


000 =. ($30,000,000 ) In discussing the 
question of old-age pensions it is fre- 
quently stated by opponents that the 


majority of aged dependent people reach 


this condition through their own unwise 


or immoral acts. A commission 


appointed 


ited this ques 


in 1894 particularly 


ouses of Eng- 


tion throughout the 


land and reported that less than one per 


cent. of the alms-house inmates were in 
a condition of pauperism through their 
own fault 

John Williams, Commissioner of Labor 
for the State of New York emphasized 
the need of adequate factory inspection 


inspectors and sul 


by trained mitted the 


following figures as showing the decrease 
of a 


chinery to the total 


wer-driven 


-cidents from p ma- 
accidents 


1906 such 


number of 


during the four years. In 


past 
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accidents from power-driven machines 


aggregated 47 per cent. of the total; in 


1907, 40 per cent.; in 1908, 44 per cent. ; 
in 1909, 43 per cent. This decrease, Mr. 
Williams inferred, if he did not directly 
state, is due to the rigidity of factory 
inspection. Unfortunately the force of 
these remarks was lost by a statement to 
the effect that he could take any intelli 


gent man, even with nothing but a com- 
mon-school education and in a short time 


train him into an efficient factory in- 


spector, capable of analyzing the opera- 
tions of power-driven machinery, deter 
mining the points of danger and prescrib 
ing suitable safeguards. A _ following 
speaker vigorously attacked this position 
claiming that such inspectors should be 
men possessed of the best enginecring 


education and training 





Water Supply for a Grindstone 


By Gro. L. Co_nurn 

\ method for spreading water evenly 
over the face of a grindstone is illustrated 
the As little 


necessary this 


in line cut. very water is 


device, there is no 


with 
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GRINDSTONE 





WATER SUPPLY FOR A 


surplus to be thrown off of the wheel by 
centrifugal force. A is the water-supply 
pipe; B, the joint of an ordinary gaslight 
bracket; D, the 
to the grindstone; E, a piece of sheet cop- 


nozzle supplying water 


per; C, a sheet-rubber scraper; F, a re 
ducing coupling with nipples for fastening 
gas bracket to water-supply pipe; G, the 
waste-water pan, and H, the waste pipe. 
This water-supplying device is in use at 


the New Bedford Textile School. 





According to a writer in the Scientific 
American, a very handy tool can be made 
from an old pair of scissors or shears by 
cutting one blade with a set of saw teeth 
inclined toward the handle. teeth 
hold the material fast, and prevent it slip 
Rub- 


ber sheeting, strips, and all kinds of soft 


These 
ping toward the point of the shears. 


packing can be easily cut with square or 
inclined ends. 
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Forthcoming Meetings 


Promotion of In- 
convention, De- 
we 2. €. 
Forty-fourth 


for the 
annual 
Milwaukee, 

20 West 


National Society 
dustrial Edueation, 
cember 1, 2 and 3, 
Mcnaghan, secretary, 
street, New York City. 


American Society of Mechanical Engineers. 


annual meeting. New York City, December 
7-10. Calvin W. Rice, secretary, United En 
gineering building, New York City 


American Society of Agricultural Engineers, 
third annual meeting, December 28-29, 1909, 
Ames. Ohio. F. W. Chase, secretary, Uni- 
versity of Nebraska, Lincoln, Neb. 





Business Items 


The United Engineering and Foundry Com- 
pany has placed with Tate, Jones & Co., In 
corporated, a contract for equipping its three 
open-hearth steel furnaces and its two anneal- 
ing furnaces with oil-burning appliances. 


The American Specialty Company, of Chi- 
cago, has recently been appointed sole export 
agent for the line of portable electric drilling 
manufactured by the Van Dorn 
and Manufacturing Company, of 

Ohio. The American Specialty 
has the agency for tools 
and central western 


machines 
Electric 
Cleveland, 
Company 
in the Chicago 


these 


districts. 


also 


Business Opportunities 


Knaack & Zehms, Sheboygan, Wis., will 
build a garage. 

Hackner Altar Works, La Crosse, Wis., will 
erect a new factory. 

The cheese factory of M. Felton, at Sey- 
mour, Wis., was burned. 

Highland Spring Company, St. Paul, Minn., 
will erect a bottling house 

The Corwith (lowa) Tile and _ Brick 
Works will rebuild its plant. 

L. O. Larson's machine shop at Courtney. 
N. D., was destroyed by fire. 

The Winsted (Conn.) Hosiery Company is 
planning a four-story addition. 

The Gypsum City Bottling Works, Fort 


Dodge, Iowa, will erect a plant. 


The Lynch Lumber Mill, at Anniston, Ala., 
recently burned, is being rebuilt. 


The Bantam (Conn.) Anti-Friction Com- 
pany is erecting a new building. 

The A. I. Root Printing Company, Omaha, 
Neb., will erect a $25,000 addition. 

The Peters Pump Company, Kewanee, III., 
will build an addition to its plant. 


The Eckart Packing Company, Fort Wayne, 
Ind., is erecting a three-story addition. 


The Detroit (Mich.) Screw Works will erect 


a new four-story building to cost $50,000. 


The Deane Steam Pump Company, Holyoke, 
Mass., will erect a new machine shop. 

The National Candy Company, Grand Rap- 
Mich., will build a four-story factory. 

The Gulf, Colorado & Santa Fe Railroad 
will erect car shops at Sweetwater, Texas. 


ids, 


M. E. Smith Company, Plattsmouth, Neb., 
overall manufacturers, will erect a factory. 


New York 
roundhouse 


Railroad will re- 
Canandaigua, N. Y. 


Central 
at 


The 
build a 
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The New tlampshire State Mospital, at 
Concord, N. IL.. is building a new powei 
house. 

The Dominion Iron and Steel Company 
Montreal, Canada, will erect another rod 
mill. 

The Lambert Iloisting Engine Company 
Newark, N. J.. will erect a new machin« 
shop. 

J. J. Shaffner, of Gering, Neb., will erect 
a building for the manufacture of cement 
blockg. 

Kertscher & Co., Elmira, N. Y., cabinet 
manufacturer, is erecting a two-story ad 
dition. 

The plant of the Chicago Ilose and Rub 
ber Company, at Wilmington, Del., is to bx 


enlarged. 


The plant of the American Steam Packing 


Company, Medfield, Mass., was burned. Loss 
$10,000. 

fhe Emerson Typewriter Company will 
move its Menominee, Ill, plant to Wood 
stock, II!. 

Plans have been drawn for an additional 
building for the Regal Shoe Company, Mil 
ford, Mass. 

N. H. A. Davidson, of Chicago, Ill., will 
erect a denatured alcohol plant, at Eagle 


Grove, lowa. 


The William J. Lynch Company, Newark, 
N. J., leather manufacturer, is erecting a 
new factory. 


The George W. 


Richardson Company, New 
buryport, Mass., 


will 


build an addition to its 
comb factory. 

Fire did $100,000 damage at the mill of 
the Davis & Sargent Lumber Company, at 
Lowell, Mass , 

Max Hertz, Newark, N. J., leather manu 


facturer, will erect a $10,000 factory at 62-66 
Oliver 


rhe Company is said to be 
contemplating improvements and additions at 
Johnstown, Penn. 


The Haney-White Company, Philadelphia, 


Penn., lumber and mill work, will erect a new 
$75,000 building. 


street. 


Cambria Steel 


The Seton Leather Company, Newark, 
N. J., is having plans prepared for a new 


plant in Belleville. 
The New Method Company, Mansfield, Ohio, 


manufacturer of gas ranges, will erect two 
additional buildings. 

Levering & Garrigues, West Dunellen, N. J.. 
will enlarge its shop. The company manu 
factures structural iron. 

Louis F. Mohr & “o., New York, organ 


manufacturers, have purchased site in Eliza- 
beth, N. J., for a plant. 

The American Radiator 
head offices in Chicago, will 
plant in Kansas City, Mo. 

The 


Moines, 


with 
branch 


Company, 
erect a 


Lagerquist Carriage Company, 
Iowa, is building a new $25,000 
tomobile and carriage factory. 


Des 
au- 


The United States Envelope Company, of 
Springfield, Mass., and elsewhere, will estab 
lish a plant in Cincinnati, Ohio. 

The ‘lrenton (N. J.) Spring Mattress Com- 
pany will erect an addition to be used for the 
manufacture of wire specialties. 

Puffer & Hubbard. Minneapolis, Minn., 
manufacturers of wheelbarrows, tanks, etc., 
may locate a mill in Ladysmith, Wis. 

The Elmira Machine Company, of Grover, 
Penn., will move its plant to Union, N. Y. 
The company manufactures metal and wooden 
novelties. 

F. H. Wilbur & Son, Lestershire, N. Y., do- 
ing automobile repairing and machine work, 
are in the market for an 8-foot lathe, new or 


second hand. 
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Plans have been prepared for a new heat- 

z and lighting plant for De Pauw Univer- 
sty, at Greencastle, Ind. J. C. Cosner is 
ciief engineer. 

The Cumberland (Wis.) Fruit Package 
(Company, capitalized at $25,000, will erect 
a plant for the manufacture of the Ewald 
folding cherry box. " 

Broten & Dyerson, Blanchardville, Wis., 
have incorporated as the National Manufac 
turing Company and will erect a blacksmith 
1 wagon-repair shop. 
rhe Simmons Manufacturing 
Kenosha, Wis., making wire mattresses, iron 
beds, ete., has increased its eapital to 
$4,000,000, and it is said is planning the 
erection of additional plants. 

Che Formofume Company, Michigan City, 
Ind. has established a plant for the manu- 
facture of Formofume in-door air moistener, 
liquid disinfectant and disinfecting devices. 
Would like catalogs from manufacturers in- 


al 


Company, 


terested. 

The Navy Department, Bureau of Supplies 
and Accounts, Washington, I). C., will open 
the following bids: December 7—Bolts and 
nuts, twist drills, files (schedule 1981), 
straight shank drills, set screws, emery 
wheels (schedule 1977), hard-drawn brass 
rod (schedule 1983), round brass rod (sched- 
ule 1975), steel (schedule 1977), pipe fittings, 
valves, brass unions (schedule 1982), brass 
globe valves (schedule 1976); December 
14—Open turret lathe (schedule 1996), hack- 
saw blades, files, portable rivet forges (sched- 
ule 1990): December 28—Planer, matcher 
and molder, combination power saw, universal 
woodworker and borer (schedule 1997); Jan- 
uary 11—Metal furniture (schedule 1969). 





New Incorporations 


Bartnett Automobile Tire Company, New 
Rochelle, N. Y. Capital, $80,000. Incorpor- 
ators, F. A. Bartnett, Tl’. J. Leahon 

Lewell Manufacturing Company, Chicago, 
Ill. Design, manufacture and sell machinery. 
Capital, $30,000. Incorporators, Geo. E. 
Chamberlain, E. Eugene Gilman, etc. 

Calumet Brass Foundry Company, Chicago, 
Ill. Manufacture castings, fittings, etc. Cap- 
ital, $10,000. Incorporators, Chas. T. Mason, 
John Tulby, C. W. Lockard. 

Terry Automobile Company, Newark, N. J. 
Manufacture automobiles, motor cars, wagons, 
ete. Capital, $25,000. Incorporators, Thos. 
1). Vandervoort, R. M. Terry, T. L. Terry. 

American Patented Specialty Company, Chi 
cago, Ill. Manufacture and sell patented 
articles and machinery. Capital, $10,000. In- 

rporators, D. F. Keller, J. J. Mattas, M. E. 
Renaud. 

Lowe Motor Supplies Company, New York. 
Manufacture automobile machinery, appli 
nees, ete. Capital, $100,000. Incorpor- 
tors, F. Lowe, M. Whitelaw, New York; M. 
irown, Boston. 

Atlantic Automobile Supply and Exchange 
Company, Camden, N. J. Capital, $125,000. 
Manufacture automobiles, cars, wagons, etc. 
neorporators, F. W. Renwick, H. W. Wig- 
ins, V. D. Renwick, Jr. 





New Catalogs 


J. E. Snyder & Son, Worcester, Mass. Cat- 
< of upright drills. Illustrated, 54 pages, 
% inches, paper. 

Bryant Chucking Grinder Company, Spring- 
ld, Vt. Catalog describing chucking grinder. 
strated, 50 pages, 6x9 inches, paper. 
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Union Steam Pump Company, tattle 
Creek, Mich. Catalog of air compressors. LI- 
lustrated, 72 pages, 6x9 inches, paper. 

The L. S. Starrett Company, Athol, Mass. 
Supplement to catalog No. 18, showing new 
tools. 32 pages, S5x7™% inches 

The Cullen-Atkinson Company. 120 Allyn 
street, Ilartford, Conn. Circular illustrating 
and describing Peerless portable annealing 
oven. 

Keuffel & Esser Company, Lloboken, N. J. 
Booklet containing directions for K. & E. cal- 
culator. Illustrated, 16 pages, 3x93 inches, 
cloth. 

The Carborundum Company, Niagara Falls. 
N. Y. Vol. VIII, Revised American States 
men Series, Benjamin Franklin 3x6 inches, 
paper 

Nazel 
Philadelphia. Denn. 
pneumatic forge hammer. 
inches, paper. 


Engineering and Machine Works. 
Catalog of Beché patent 
Illustrated, 6x? 


Newark Gear Cutting Machine Company, 
66 Union street, Newark, N. J. 
Illustrated, 64 pages, 


Catalog of 
gear-cutting machines 
6x9 inches, paper 

Pennsylvania Steel Pulley Company. Vitts 
burg. Tenn. Catalog describing Keystone 
steel split pulleys. Illustrated, 40 
54x714 Inches, paper. 


pages, 


United States Gas Furnace Company, lrovi- 
dence, R» I. Loose leaf catalog illustrating 
and describing gas-blast 
blowers, pyrometers. 6x9 inches. 


furnaces, pressure 


Frank Mossberg Company, Attleboro, Mass. 
Catalog No. 12, describing wrenches, sheet 
metal stampings, punches, screw-machine pro 


ducts, etc. Illustrated, 80 pages, 6x9 inches, 


paper. 


Armstrong Bros. Tool Company. 339-357 
North Francisco avenue, Chicago, Ill. Catalog 
of boring tools, clamps, cutting off and grind 
ing machines, drill drifts, ratehet drills, tool 
post, nurling tool, ete. Illustrated, 72 pages, 
31x6 inches, paper. 


Want 


Advertisements 


Rate 25 cents per line for cach insertion 
{bout siz words make a line. No advertise 
ments abbreviated. Copy should b@ sent to 
reach us not later than Friday for ensuing 
week’s issue. inswers addressed to our care 
will be forwarded. Applicants may specify 
names to which their replies are not to be 
forwarded, but replics will not be returned 
If not forwarded, they will be destroyed with 
out notice. Vo information giren by us re 
garding any advertiser using bor number. 
Original letters of recommendation or other 
papers of value should not be inclosed to 
unknown correspondents. Only bona-fide ad 
vertisements inserted under this heading. No 
advertising accented from any agency, as- 
sociation or individual charging a fee for 
“registration,” or a commission on wages of 
successful applicants for situations. 





Situations Wanted 


Classification indicates present address of 

advertiser, nothing else. 
CONNECTICUT 

Successful superintendent of experience in 
the manufacture of small parts for a compli 
cated machine, capable of handling and carry 
ing on systematic and orderly and economical 
production; now employed. Box 947, AM. MA. 

ILLINOIS 

Mechanical engineer having eight years’ 
practical workshop experience and nine years 
drafting and designing machinery and special 
tools, wants position as assistant superinten 
dent in machinery manufacturing plant. Box 
948, AMERICAN MACHINIST. 

MASSACHUSETTS 

Foreman toolmaker, at present employed, 

desires change. Box 872, AMER. MACHINIST. 
NEW JERSEY 

Technical graduate, with five years’ expert- 
ence on general machinery, printing press and 
automatic machine design. Box 957, Am. Ma. 

Wanted—Position as machinery salesman 


or inspector by young man (32), with shop 
and technical experience; moderate salary to 
start. Box 956, AMERICAN MACHINIST. 

Salesman—Machine tool salesman as sales 
manager, having 15 years’ experience, both in 
the manufacture and selling of machine tools; 
competent judge of condition and value of 
second-hand, and familiar with all makes in 
the United States; can give best of reference. 
Box 790, AMERICAN MACHINIST. 

NEW YORK 

First-class Brown & Sharpe = automatic 
screw machine man can make cams and tools; 
would like position as foreman, twenty te 
forty machines Box 953, AMER. MAcH. 

Man of ability. now employed, will consider 
responsible position in New York City; grad 
uate Massachusetts Institute Technology ;: 
fifteen years’ experience. Box 946, AM. Ma 

Young man, Hollander (25), with technical 
and business education, four years’ shop ex 
perience, three years inspection, speaking four 
languages, desires position as machinery 
salesman Box 54, AMERICAN MACHINIST. 

Mechanical engineer; Scotch; eight years’ 
shop and drawing office; technical graduate ; 
experience testing and designing; some com- 
mercial experience; wants position with con- 
sulting or manufacturing firm. Box 950, 
AMERICAN MACHINIST. 

Superintendent or general foreman familiar 
with modern shop practice and equipment and 
the manufacture of interchangeable work ; pat 
tern, foundry, die, tool and drop forging and 
drafting room experience; American, 37. Box 
O32, AMERICAN MACHINIST 

Automobile engineer desires position, vicin 
ity New York; expert at designing, improve 
ment, laboratory work and engine testing; 
also construction, repairing and running; nine 
years’ experience in French and American 
factories; highest references. Address “E. V. 
H.,""’ AMERICAN MACHINIST. 

Electrical engineer with highest references, 
wishes to form connection with good concern 
preferably in or near New York; three years’ 
experience in Mexico, five years in Chile; 
speaks Spanish and German fluently ; has had 
wide experience, both in selling and con 
structing electrical, steam and hydraulic ma- 
chinery : open for immediate engagement. Ad- 
dress “II. K. W.,"" AMERICAN MACHINIST. 


Oonioe 

Experienced piece work and rate setter to 
ake charge of machine shop. Box 943, Am M. 

Works manager or general superintendent 
invites correspondence from reliable concern 
wishing to secure the services of a high-class 
executive with a clean cut record as an earn 
ing power. tox 949, AMERICAN MACKXINIST. 

OREGON 

Master mechanic; responsible, live man ex- 
perienced in construction and manufacturing 
in the States, Canada and South America; 
age 39. B. Nilius, St. Johns, Oregon. 

PENNSYLVANIA 

Wanted—Vosition as assistant manager by 
competent works office manager; best of ref- 
erences. tox 052, AMERICAN MACHINIST. 

Mechanical draftsman, technical graduate, 
well up in automobiles, tools and special ma- 
chinery, desires change. Box 951, Am. Macnu, 

Foreman, toolroom or general shop fore- 
man, up-to-date in modern shop methods; at 
present employed; good reference; age 31. 
Sox 914, AMERICAN MACHINIST. 

Graduate, age 32. shop practice, designer of 
eleven years’ experience on special and auto- 
matic machinery, apparatus, fixtures, adding 
machines, typewriters, etc.: expert on new 
design, developing new machinery, inventive 
and practical, desires responsible position 
where the best man only will do. Sox 955, 
AMERICAN MACHINIST. 

WISCONSIN 

Mechanical and electrical engineer, 15 
years’ experience, desires position as shop en- 
gineer, designer or master mechanic. Box 
931, AMERICAN MACHINIST, 


Help Wanted 


Classification indicates present address of 
advertiser, nothing else 
CANADA 
Practical manager, experienced in 
interchangeable 
Box 325, Mon- 


Wanted 
the manufacture of small 
parts; must have experience. 
treal, Canada. 

CONNECTICUT 

Wanted— Experienced mechanical drafts 
men for detail work, in a concern manufac 
turing general rolling mill and hydraulic 
machinery; state age, experience and salary 
expected. Box 796, AMERICAN MACHINIST. 

Wanted—In every machine trade center. a 
live man, with trade acquaintance, to sell a 
high-class and money-saving tool, already 
widely used and advertised: give age, expert- 
ence and references. Box 888, ANER. Micu. 








DELAWARE 


Wanted—A man who is thoroughly familiar 
with case hardening and blueing; we have a 
good position for the right man in one of the 


firearms factories in the country. In re 
experience and salary expected. 
MACHINIST. 


finest 
ply, give age, 
Box 899, AMERICAN 

ILLINOIS 


Wanted—Diemakers; high-grade men for 


small accurate work; toolmakers for gage, jig 
and fixture work; milling-machine operators 
for tool-room work; automatic serew machine 


& Sharpe and other au- 
this line of work 
cents per hour; 
this rate average 

screw-machine op 
information. Ad 

Western Electric 


Brown 
hines; on 
men 3 
make 
hand 
give full 
1056, 


operators for 
tomatic screw mac 
we pay competent 
added premiums will 
42 cents per hour, 
erators. In answer 
dress Department 
Company, Chicago 

MASSACHUSETTS 
First-class draftsmen. 
Drafting Room, General 
Mass. 


Apply Su- 
electric 


Wanted 
perv isor of 
Co., Vittsfield, 


Wanted—An inspector of gears and gear 
cutting in a large jobbing shop; one who has 


this particular specialty 
experience and wages ex- 
Works, Norfolk lDowns, 


had experience on 

preferred ; state age, 
pected. Boston Gear 
Mass. 


Wanted—A practical pump man; one who 
ean design, estimate power, efficiency and 
cost and superintend construction ; would pre 
fer a man who has had experience in steam 
engine and electrical work in connection there 
with Address, giving age, experience and 
references “Pump,” AMERICAN MACHINIST. 

Wanted—Demonstrator; a large manufac 


turing ——— desires to communicate with 
a party or parties who have had practical ma 
chine shee experience to demonstrate to fac- 
tories; must be able to give first-class refer- 
ences, steady and industrious; this company 
desires preferably parties to be not over 40 
years of age; steady work guaranteed; state 


desired. Box 916, AMER. AACHINIST. 


MICHIGAN 


salary 


Wanted—tTen first-class toolmakers wh« 
have tools and understand jig and [fixtul 
work; customary wages. tox 936, AM. Ma 

Wanted—First-class tool-room foreman on 


jigs and fixtures; one who can get rapid and 
accurate produc tion from a first-class equipped 
tool room. tox 035, AMERICAN MACHINIST. 
Wanted at once, toolmakers, die sinkers, 
trimming diemakers, machinists, automatic 


screw machine hands; state age, experience, 
customary wages and references. Buick Motor 
Company, Flint, Mich. 

Wanted—Shop draftsman not less than 
forty years of age: man of general experi- 
ence for works having a large machine shop, 
plate and sheet-iron work; one who is thor 
oughly capable of designing jigs and other 


shop appliances and having a general know! 


edge of structural work; a permanent posi 
tion to the right man; give full particulars 
of experience, age and salary expected. Box 
942, AMERICAN MACHINIST. 

Ibraftsman Wanted—One A-1 layout man, 
familiar with current practice in automobile 
design: a thoroughly reliable and accurate 
man is required and one who can turn out 
work in reasonable time: to such a man a 
geod salary will be paid and opportunity of 
fered for advancement: we have openings 
also for a careful checker and two detailers 
and two experienced tool and jig designers ; 
only first-class men with mechanical experi 
ence wanted, Reliance Motor Truck Co., 


Owosso, Mich. 
MISSOURI 

Wanted—Experienced machine tool sales 
man for Missouri, Kansas and Texas. W. R. 
Colcord Machinery Co., St. Louis, Mo. 

Wanted—tTraveling satesman for St. Louis 
territory; experienced in selling machinists’ 
supplies W. R. Coleord Machinery Co., St 
Louis, Mo. 








Wanted—Mechanical draftsman who has 
had experience designing woodworking ma 
chinery ; state age, experience and give ref 
erences Apply Box 038, AMER. MACHINIST. 


Wanted—An 
of machine 


foreman 
100 men, 


experienced 
employing 


man as 
about 


sh p 





who thoroughly understands the manufacture 
of woodworking machinery: must have oc- 
cupied similar position; applicant will state 
age, experience and give references. tox O37, 
AMERICAN MACHINIS1 
NEW JERSEY 
—aetes A first-class lathe nane used to 
‘ce crank shaft work; good ages paid. 


Treaton Engine Company, Feonten, N. J. 
Wanted Four experienced draftsmen on 
gas engines: state experience, reference and 
salary expected. Box B, AMER. MACHINIST. 
NEW YORK 
header men wanted for night 
pay, steady job ox OTS, AM. 


o 


Good 


good 


work: 
Macit. 


AMERICAN MACHINIST 


Gear cutter; man who thoroughly under- 
stands and can produce accurate work. 
“F, I. A. T.,"’ Poughkeepsie, N. 

Wanted—Two or three first-class diemakers 
on small and medium blanking, forming and 
drawing dies for tin boxes. Box 933, AM. M. 

Wanted—First-class draftsman on steam 


state experience and salary ex 
Turbine Co., Wellsville, N. Y. 

Designers wanted, experienced on fine gage, 
jig and fixture work; give detail of experi- 
ence, age and rate expected. Box 941, Am. M. 

Wanted—Experienced toolmakers on fix- 
tures and gages; state experience, age and 
rate per hour expected. Remington Arms 
Co., Ilion, N. Y 


turbine work ; 
pected. Kerr 


Foreman fer brass and aluminum foundry ; 

must be thoroughly practical and competent 

to produce high quality of work. “F. I. A. T., 
es 


l’oughkeepsie, 


Wanted—Machine shop 
employing about fifty men; jobbing shop on 
heavy work; state experience, age and salary 
wanted. Box 887, AMERICAN MACHINIST. 

Wanted—Planer hands, lathe hands and 
all-round machinists; steady job; no strike; 
state experience and wages wanted. Address 
W. B. Peirce, 169 Vandervoort St., North 
Tonawanda, N. Y. 


Wanted 


foreman for shop 





A thoroughly competent web print- 
‘ and 


ing press draftsman; man of experience 
ability can have permanent position at high 
salary; communications confidential. “W. W 
C.," AMERICAN MACHINIST. 

Wanted—Clerk for drafting room in engi- 
neering works in small town western New 
York; to enter and index drawings, superin- 
tend filling, copy lists of quantities, ete. Give 
fullest particulars and* state salary, address- 
ing Box 939, AMERICAN MACHINIST. 

General office man, bookkeeper, stenog- 
rapher, typewriter; age 25 to 25 years; cap- 
able of development into broad gage confi- 
dential man; full particulars and references 
required with application; salary to start 


$20. “Mfg. Corporation,”” AMER. MACHINIST. 


Wanted—Experienced man in time study 
and planning work in connection with a man- 
ufacturing business: opportuity is limited 
only by the efficiency of the man; state ex- 
perience and salary expected during the per- 
iod of becoming familiar with business and 
demonstrating of ability. Box 944, Am. Ma. 


OHIO 


First-class machinists; no labor 
Heisler Co., St. Marys, O. 
mechanical engineer 


Wanted 
troubles. The 
A gas-engine salesman; 


to take charge of office. Box 896, AM. MacuH. 
Machinists wanted on machine tools and 
erecting floor: no labor troubles. Lima Loco- 


motive and Machine Co., Lima, Ohio. 


Wanted—Experienced draftsman for de- 
signing and checking: state age, experience 
and wages. Address “C. W. R.,” Am. MacnH, 

Wantedg—First-class sheet-metal man, cap- 
able of managing sheet-metal department in 
a large automobile concern; must be thor- 
oughly experienced in punch and die work; 
state age, experience and salary. Box 945, 
AMERICAN MACHINIST. 

Machinists—We are 
and invite application 
experience on planers, 


increasing our output 
from machinists with 
turret lathes, boring 


mills, milling machines, screw machines, etc. ; 
state fully, experience and wages. Foos Gas 
Engine Co., Springfield, Ohio. 

Applications wanted from erectors’ on 
pumps, compressors, etc.; also from planer 
hands: boring mills and big radial opera- 
tors for heavy work; state wages expected, 


past experience and names of past employers, 
Z. Y. X., AMERICAN MACHINIST. 

Production expert for large shop manufac- 
turing compressors and other heavy and med- 
ium machinery: must be competent to devise 
economical method of machining and under 
stand eutting tools thoroughly: applications 
considered only from those having experience 
and record in such work. A. B. C., Am. Ma. 

Wanted — First-class machinists, lathe, 
planer, brass molders, drill press, screw ma 
chine, boring and milling machine operators, 
die sinkers and patternmakers who are seek 
ing positions or desirous of improving on those 
which they have, to register their names and 
addresses with the free Employment Depart- 
ment of the National Metal Trades Associa- 
tion. Address Commissioner's Office, 605 New 
England Building, Cleveland, O. 


PENNSYLVANIA 


Wanted—Toolmakers. machinists, assemb- 


lers and all kinds of first-class mechanics on 
automobile work. Box 934, AMER. MACHINIST. 
Help Wanted—Designer and draftsmen on 


machinery: first-class designer, cap- 
taking charge of work: also one 
wanted. Box 890, AMER. MACH. 
Large engine shop wants progres- 
foreman to increase production; 


general 
able of 
draftsman 

Wanted 
sive head 
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excellent opportunity ; position steady; must 
be an aggressive hustler with experience ; give 
references. Address Box 910, AMER. MACH. 
UTAH 
A first-class toolmaker 
kinds of fixtures and cutting tools for inte: 
changeable high-grade work; 50 cents px 
hour. Address Room 2 Board of Trade Bldg 
Salt Lake City, Utah. 
WISCONSIN 
Draftsman Wanted—About thirty years ol 
having had experience on paper machines 
none others need apply; send references, ver 
full particulars as to experience and lowe 
salary required. jox S53, AMER. MACHINIS 


experienced on al! 


Miscellaneous Wants 


Caliper catalog free. E.¢ 
We buy or pay 
machine or tool. 
Machinery to 


:. Smith, Columbia, P 
royalty for good patented 
Box 282, AMER. MACHINIS 


order, or will purchase go 


patents. Interstate Machinery Co., Troy, N. Y. 

Light, fine machinery to order; models and 
electrical work specialty. E. O. Chase, New 
ark, N. J. 

Machines designed ; automatic special. Prac 
tical working drawings. C Pitman, 3519 
Frankford Ave., Vhilade iphia, Pa. 

Special machinery accurately built. Screw 
machine or turret lathe work solicited. Rob 
ert J. Emery & Co., Newark, N. J. 

Light and medium weight machinery and 


duplicate parts built to order ; 
MacCordy Mfg. Co., 
Arthur C. Mason, 
tical working 
developed. 227 


tools, jigs, etc. 
Amsterdam, ms me 
designing engineer; prac 
drawings; special machinery 
Canal St., New York City. 


_Metal_ specialties manufactured, models, 
dies and special machinery: inventions per 
fected. Villinger Mig. Co., Williamsport, Pa. 


Special machinery dev eloped : 


practical work- 
ing drawings prepared by 


experienced de- 


signers. The Engineering Service Co., 413 
Fort Dearborn Building, Chicago, Lil. 

_ Wanted—Purchaser for No. 2 Farwell mill 
ing machine, Grant hobbing machine and 
Gisholt tool grinder; all practically new and 


in A-1 condition. Box 755, AMER. MACHINIST. 


Lathe and machine work of every descrip- 
tion, paterns, gear cutting, screw machine 
work, iron, brass and aluminum castings. The 
Sipp Electric & Machine Co., Paterson, N .J. 


A large English firm of machine-tool im 
porters having showrooms and offices in Great 
Britain, France, Italy and Japan, is wanting 
good agencies for machine tools of all kinds. 
Apply Box 189, AMERICAN MACHINIST. 

An old established English firm is prepared 
to take out and purchase really good sound 
inventions for Europe, or will make and sell 
on royalty; bankers reference given. Fast- 
nut, Ltd., 60, Aldermanbury, London, Eng. 

_ Castings, pattern and machine work; hav- 
ing capacity in our foundry, pattern and ma- 
chine shops, above our present requirements, 
we would like to take on a few good contracts 
for building machines requiring both foundry 


and machine work. Wm. E. Hill & Co., Kal- 
amazoo, Mich 
Wanted—New or used tools: 21” to 28” 


horizontal and vertical turret lathes; univer- 
sal milling machine; 24” drill press; 18” to 
~4” lathe and other tools. Give price, make 
one where they can be seen by mail only 

tadie Vehicle Gear Co., 1 Madison avenue, 
New York City. 

Wanted—To purchase a 
foundry business, 
fifty men; must 
show good profits 
ing; purchasers 
with other lines 
When writing 
940, AMERICAN 


machine and 
employing not less than 
have an established trade. 
and good reason for sell 
wish business to combine 
now being manufactured 
give full particulars. Box 
MACHINIST. 


For Sale 


For Sale—No. 51 National-Acme 4-spindle 
automatic screw machine, with countershaft 
and 32 collets 1/32” to 4”, used but for a 





few weeks and in perfect condition. Th 
Vote-Berger Company, La Crosse, Wis. 

For Sale—Modern new steel brick lined 
shop and tools, four years in operation: new 
tools, electric crane, gas engine and motor 
drive; running day and night since January 


owners will retain part interest and give man 
agement to right party; located in Centra 
West. Box 760, AMERICAN MACHINIST. 

For Sale—One factory or storage building 
215’x64’ heavy frame construction two stories 
high with ell 130’x30’; cost $16,000: also on 
steel stack, 100’ high and 4’ diameter: build 
ing two years old: located on railroad siding: 
will sell cheap. Send for blueprints and pho 
tographs. Box 922, AMERICAN MACHINIST. 
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ester Automatic Screw Machine 


A Novel Machine Equipped with Three Work Spindles, a Six Hole 
Turret, Two Independent Threading Spindles and Three Cross Slides 





“BY F. 


In the accompanying engravings is il- 
lustrated a new automatic screw machine 
n which many features of novelty and 
interest are incorporated. This machine 

the Lester automatic, manufactured by 
the Davis Sewing Machine Company, 
Dayton, Ohio. 

Figs. 1 and 2 show respectively front 
nd rear views; Figs. 3 and 4 represent 
the machine from the head end, illustrat 
ig incidentally the method of driving 


the cam-shaft mechanism, also the index- 


1 


A. 


cession into position opposite each tool 
position, or when indexed one-third of a 
turn, presenting the work opposite every 
cther hole in the turret. There are three 
forming and cutting-off cross slides, two 
of which are on the horizontal center 
line, while the third is located obliquely 
above and to the front of the main 
shaft through the turret; thus six tools 
may be used in the longitudinally travel- 
ing tool slides, and three in the radially 


located cross slides. 


S T A NLE Y 


W here it is desired to 
simultaneously 


three positions 


make three duplicate 


pieces, the spindle-carrying cylinder is 
locked in position and the three bars of 
stock are fed at the same time, each to 
its own tool. Or, the rods may be 
simultaneously operated on by three tools 
of different character, thus producing at 
once three pieces of work of different 
form. 

One of the three bars of stock may be 


presented in one position after 

















FIG. I. 


g mechanism for the spindle-carrying 
linder. 

\s will be seen upon examination of 
se general views, the machine has 
e work-carrying spindles to receive 
bar stock, while the turret for the 


] 


Is has six holes. The work spindles, 
rather the cylinder in which they are 
ried, may be indexed either one-third 
me-sixth of a revolution at each ad- 
e, thus bringing each spindle in suc- 


THE LESTER AUTOMATIC SCREW MACHINE—FRONT VIEW 


Tue Stock AND Toot Positions 
In ordinary operations, such as on reg- 
ular screw work, the three bars of stock 
held by the three spindles are presented 
successively to three longitudinally mov- 
ing tools. Each tool may be of differ- 
ent character and the rods fed forward 
move- 


progressively at each indexing 


ment of the spindle-carrying cylinder, a 
completed piece being severed from each 


bar afier it has been operated upon in 


to three tools of different character, whicl 
take a variety of cuts. The spindle cyl- 
inder then indexes, presenting the un 
finished piect s to three other tools which 
may be of any desired character, thus giv 
ing with the three side tools, nine cuts, 
a sufficient number for quite compli- 
cated work. However, by means of com- 
bination tools an even greater variety 
of cuts can be utilized. 

With three roughing and three finish- 
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FIG. 2. THE LESTER 
bars of 


fed 


indexed to 


tools in the turret, three 
stock in the work spindles may be 
out to the 
bring them opposite the roughing tools; 
after the again in- 
dexed for completion with the finishing 
tools, the latter withdrawn 


work, the pieces are severed 


ing 
required length, 
operation 


roughing 


and, as are 


from the 


AUTOM ATIC 


SCREW MACHINE—REAR VIEW 


by the three cutting-off tools. In this 
operation the stock-feed 
mechanism operate only at every other 
advance of the spindle-carrying cylinder. 
foregoing that a 


and 


It is obvious from the 
large number of combinations of stock- 
feeding and tool-cutting operations may be 
obtained if required with this machine. 


chucking . 
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THe Work SPINDLES 


The work spindles carried in the cyl- 


inder have bearings of ample propor 


tions, are hardened and ground and ru 
boxe 


in split, phosphor-bronze 


fitted in internally tapered iron bushing 


taper, 


which are readily adjusted to compensat 
for wear. One of spindles 
shown in Fig. 5, while the carrying cy 


these 


inder with the three spindles in place 
shown in two positions in Fig. 6. As 1 
dicated in Fig. 5, the driving gear f 

the spindles is located between the be 

ings. At the front of this gear is shown 
the ball-thrust bearing that takes the e1 
pressure on the spindle under the acti 
of the cut. All portions of the spind 
bearings are inside of the cylinder, whi 
at each end is provided with large « 
constant lubricati: 


l 
reservoirs to insure 
of the spindle and driving-shaft bearings 
as well as of the spindle gearing. All 
the other noted, 
such as worm and cam shaft, 
those for the 
bushings so that 
may be preserved, due to these renewable 
bushings which are fitted in seats bored 


bearings, it should be 


as well as 
removable 


spindles, have 


accuracy of alinement 


solid frame. 


in the 


INTERNAL CONSTRUCTION OF SPINDLES 


An important feature of the work 


spindles is the arrangement whereby the 


collet or chuck may be 


usual spring 























FIG. 3 


END VIEWS OF LESTER 


AUTOMATIC SCREW 


MACHINE, SHOWING INDEXING 


MECHANISM 


FIG. 4 


AND GEAR-BOX DRIVE 
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closed upon the stock without end move- 
ment. The interior mechanism may be 
described as follows: 

At A, Fig. 5, is shown the pair of 
fingers which, when opened by sliding 
cone B, close the chuck upon the work. 
This closing actioneis brought about by a 
short tube sletted at opposite points near 
its rear end so as to engage with de- 
pending lugs formed at the front ends of 
fingers A, while the outer end of the tube 
is threaded and fitted to chuck-closing 
cap C; the latter slides inside the nose 
of the spindle and is bored out conically 
to fit the tapered nose on the spring 
chuck. The back end of the chuck it- 
self presses at all times against an in- 
ternal tube extending to the rear end of 
the spindle, where it abuts against a cap 
C’, fixed to the spindle. It will be ap- 
parent that the chuck is thus positively 
prevented from moving toward the rear 
at any time, and, of course, it cannot 
move toward the front in closing as the 


action of closer C, when drawn back 


AMERICAN MACHINIST 


a 


4/ 














The long shaft upon which the pulley is 
mounted extends the full length of the ma- 
chine, passing on its way through the quill 
forming the body of the tool 
having near its rear 
work spindles which are rotated constantly 
when the driving pulley is in motion. 
rk spindles, this driv 
ing pulley also 
which two threading spin 


The design of the machine is such that 


THE WORK SPINDLES 


CaM SHAFT MECHANISM 
At this point it will be well to consider 


briefly the cam-shaft mechanism by whic] 


the various tools are fed, the spindle car 
ricr ind the chucks oper ited the stock 
feed manipu ited lig 7 shows the cam 
shaft with the vari cams and disks 
assembled and on its end the driving pul 
ley, which in wie general views will be 
seen near the head end of the machine 


This is a constant-speed pulley but through 
the [ 


nd chain-driven gear box, 24 rates of 


medium of a pair of sprocket whe 


speed are obtained for the cam shait 























over the chuck, merely presses that mem- 
ber against the retaining tube just re- 
ferred to. 

In operation, cone B is actuated by the 
lug on the under side which engages with 

pocket in a sleeve slid to and fro on 
the main shaft through the spindle car- 
rier by means of cams on the cam shaft 
below. Cone B may also be slid by hand 
when setting up, by simply actuating t 


hand lever shown at the front of the 


head in Fig. 1. For this purpose the 
round stud at the top of cone B engages 





a fork on the lever arm inside the 


THE SpInpLeE Drive 
Referring to Figs. 1 and 2, the driving 
pulley for the spindles is shown located at 
the right-hand end of the machine. This 


} 
i 


ulley is a plain affair for single belt 
of 


irive though nine rates speed are ob 
inable through the medium of the cone 


ind plain pulleys for the countershaft 


INDER 
, , a9 ’ 1 ” — 
ear peer I W K S ait I rig. , 
cam )s + left ft 
( rols } , ‘ cutting t } 
mt 1 
This cam will als 1 Fig. 1 at 
| 
I ict I engag i 
- , 
Si I v K \ 
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Tit 5 il S ut WW yayves 
t ite ‘ } ra ? , 
‘ ’ . 
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FIG. 8. GEAR BOX FOR 


maximum cutting movement of about 4% 


series of four of these cams be 


inches, a 


ie furnished to cover different classes of 


ing 
W rk, 

At E, Fig. 7, is another cam surface 
v hose function is the withdrawing of the 
turret tools and the feeding of the stock 


through the work spindles. The rack, when 


operated by this cam, tes sliding 
block /’, Fig. 


reaches through the turret and work cyl 


reciproca 


I, carrying a long rod which 


inder and engages a sliding sleeve at the 
head by which the stock-feed 


actuated at the proper mo 


end of the 


ing tubes are 
ment. Block / may be adjusted accu 
rately by a screw and graduated dial to 


give correctly any length of feed required 


ral between the even inch lengths 


ome 
et TiR Glin’ 


which are obtained by cams D). The rear 


} ] tul 


ends of these stock feed ipes are plainly 


shown in Fig. 6, and it will be noticed that 


each is provided with a grooved collar 


lapted to be engaged by a roll on the 


liding sleeve carried by the hub extending 
from the three-winged head plate shown 
detached from the cylinder and lying at 
the front in Fig. 6 Ordinarily, only one 


DRIVING CAM SHAFT 


of these tubes is operated at a time, but 
where it is desired, as previously noted, to 


} 


hine three pieces simultaneously and 


to feed three bars of 


mac 


therefore ne cessary 


stock at the saime instant, the’ three 
grooved collars are actuated in unison. 


Only a slight adjustment of a block at the 
front end of the spindle-carrying cylinder 
1S required to change for the feeding of 
the three bars simultaneously. 

Fig. 7, disk G car- 
disk H the chuck 
Cams / 


complish the indexing of the work spindle 


Referring again to 
ries the cross-slide cams, 
ims. ac- 


opening and closing c 


carrier, while sprocke ts J drive the speed- 


change gearing and the mechanism that 
rotates the work cylinder after the lock 
bolt has been withdrawn. The spiral gear 
K operates a cross shaft upon which the 


cams are mounted which control the oper- 
ation of the two threading spindles 


THe Gear Box 
the cx 


mechan- 


The halitone, Fig. 8, illustra 
ternal appearance and the interior 
ism of the gear box by which the 24 rates 
secured. 


of speed for the cam shaft are 














THE 


F1G, 9. THREADING SPINDLES 





AND 


THEIR OPERATING MECHANISM 
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A few words of explanation will make the 
construction clear: The main shaft in this 
box, driven by chain and sprockets, drives 
a tumbler gear which may be engaged with 
the 
under 


series of six gears in 
the box. At the 
side this cone meshes with two gears of 


any one of a 


cone shown in 


different diameters, either of which may 
be connected by a push rod and sliding key 
with a bevel-gear shaft operating a worm 
through which the cam shaft is driven 
The worm wheel acting as a driver for 
this shaft in this case may be seen at L 
Fig. 7, and its location in the machine will 
be revealed upon inspection of the rear 
view of Fig. 2. Combining the movements 
of crank handle M and plug N, Fig. 8, 
gives six speed changes for gear cone O, 
this number being increased to twelve by 
sliding plug P to engage one after the 
other the the shaft 


the again 


two gears on lower 


and number of speeds being 


doubled, giving a total of 24, by chang- 
chain from one sprocket 
The 
entirely out of operation 
by simply raising the lever to the top lock- 
ing hole. 


ing the driving 
to the 
may be thrown 


other. gear-box mechansm 


THE INDEXING MECHANISM 


Figs. 3 and 4 give a good idea of the 
method by which the work-spindle cylinder 
locked. The cylinder is 
fitted with a coarse-pitch toothed ring, or 
circular rack, 


is indexed and 


and 
lapped to give correct tooth centers, and 


hardened accurately 
a three-tooth locking bolt is adapted to 
this ring from the under side as 
represented in Fig. 4 at Q. 


engage 
This locking 
member is held positively in engagement 
with the index ring by a concentric sur- 
face on a cam and the lock can be released 
only when the dwell on the cam has been 
passed, allowing the bolt to be pulled down 
by another cam. When this action takes 
place cam disks R which have been pre- 
viously set to 


clutch at S 


correct position, cause a 
to be engaged, enabling the 
shaft on which this clutch is mounted to 
be actuated by sprocket 7, this re 
the cylinder 
being revolved by a spur pinion meshing 


Fig. 3, 
sulting in spindle-carrying 
with a large gear shown in place on the 
cylinder in Fig. 6. 

The adjustment of cam disks R deter- 
mines whether the cylinder shall be in 
for one-third or one 
sixth of a revolution, that is, for each hol 


dexed at each step 
or for every other hole in the tool turret 
In either case it comes to rest before th: 
toothed locking plate is forced again int 
engagement with indexing ring U 


THREADING SPINDLES 
These spindles are clearly shown in Fig 
9 and the cam disks and levers by whic! 
their clutches are controlled and their 
vance to the work secured are seen at ! 
the 


The two pairs of gears for the tw 


Fig. 1, near right-hand end of the ma 
chine. 


rates of speed for either spindle are show: 
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at a and b, Fig. 9. A clutch is formed be- 


tween gears a and another in the form of 


a pin clutch is located at c. When the 
die is run on the work it is pressed for- 
ward by the cam-operated lever at the 


front until well on the thread, when it con 
tinues its travel without further assistance, 
the 
being derived from the slower of the two 
Upon 
tf the thread the sleeve 


drive during this threading process 
pairs of gears and the pin clutch c. 
reaching the end 
d draws off from pin driver c and the tast 
gears are then thrown into action by the 
clutch formed between gears a, the thread- 
ing spindle then running faster than the 
the withdrawn from 
the piece. This the 
die is facilitated by a coiled spring, which 


work until die is 


return movement of 
clears the die from the end of the piece 
as it runs off the thread. 

Sleeve d, it should be noted, is merely a 
with a_ longitudinal 


connecting member 























FIG. 10, THE CROSS SLIDES AND THEIR CAMS 
slot which acts upon the roll carried by a 
secondary sleeve on the threading spindl 
causing the latter to rotate with the sleeve 
but allowing the spindle and die to slide 


forward freely when drawn upon the work 
in the process of cutting the thread 

The adjustable cams shown at lV’ in Fig 
1 for controlling this mechanism are read 


ily set the clutches at the ex- 


act moment that the change in the speed of 
the threading spindles is required. A posi 


a 
stop 1S 


to operate 


tive adjustably mounted at ¢, Fig. 
9, to determine the precise distance which 
the die shall the work. When 
it is not necessary to thread or tap work, 
drawn 


the 


travel on 
both of the threading spindles are 
back by latch at f and 
spindles are then held back without further 


releasing a 


end movement, leaving all of the six holes 
in the turret free to be used for cutting 
tools if desired. 

The illustration, Fig. 9, is of further in 
terest in that it shows clearly the posi 
tion of the gear g feeds the 
tool turret forward; the 
shown in place in the halftone, but when 
in position the rack teeth on the under 
side of its long hub which fits upon driv- 


re- 


spur which 


latter is not 


ing shaft h, mesh with pinion g just 


It will be seen that the end of 


ferred to. 
the shaft 
receive a crank handle which is used when 
setting up for new work, and making ad- 


carrying gear g is squared to 
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Similarly 


for driving thi 


justments. 
shaft 


II. COMPLETE Ol 


nd of the 
shaft is 


worm 


main cam 


squared as represented in Fig. 1, to facili 
tate setting up operations. 


CUTTING OFF AND 


The cross-slide mec 


by Fig. 10, which sh 
cams for operating t 


per ends are in the 


tors engaging with racks unde1 


blocks. These 


with broad taper sh« 


slide 


bearing surfaces and 
which, in conjunction 
take poss ble 


oblique slide above 


up any 


by 


operated 
slide which has 
engaging with a pini 


in turn, oper 


end of which is 
the head at IV, Fis 
to actuate a se 
acts upon a rack att 
cross slide Thus th 
unison with the one 
The faces of the sli 
are broad enough t 
side adjustment of fi 
off tools; in the casi 
lateral adjustment 


hub 


which enters a seat in 


a cylindrical 


1 


1 
have gibs at the 


the fror 


tes a vert 


FORMING SLIDES 


lanism is illustrated 


ws the cam disk and 


he levers whose up 
I 


form of toothed sec 

the cross 
latter are provided 
ves on the guides for 


sides 


with the taper shoes, 


lost motion. Che 
nd at the front is 
nt horizontal cross 

side a second rack 
mn ona shaft which, 
ical rack, the upper 
wn projecting above 
I | | I ick serves 
pinion shaft which 
iched to the oblique 
is slide operates in 


below 

les at front and back 

permit all necessary 
rming and cutting 
I th oblique s] de 

secured by means of 


med on the body 


the head casting and 


IFIT OF 


LEAD AND CROSS-SLIDE CAMS 
allows tl l be moved in or it 
along the threaded stud which ts seen pas 
sing through the lug under the slide and 
which locates the latter by means of stop 
nuts. 
CRrOSS-SLIDE AND TuRRET CAMS 

The cams for the front and rear faces 
of the « ss-slide cam disks re of the 
form indicated in Figs. to and 11, the 
latter showing the set complet pro 
vided wit the machine In Fig. 10 the 
cutting edge of the cam is shown at 
1, the turn portion at B, which strikes 
the lug C on tl cross-slide lever; the 
return movement of the cr lide is thus 
a positive ( In this set of cross-slid 
cams, as | wn in Fig. 11, ther re three 
forn re a tnree cutting it cams cover 
ing all juirements for the different es 
of k ] cd tri a ln The 
C; ily ted to ar point in 
the circle re, t efore, wi ited 
to all f work 

Th | e four in 1 t S 
in | t 8 
cter vith 4 h stroke ive 0) h 
lead I witl oni legre ngle 
As shown, the cams ar ll of different 
lead read cl d as required 
+ ’ +1 . | 1 

Ea IPMEN 
The character of the cutting tools and 

















FIG. 12. 


GROUP OF CHUCKS 


ANI 


) TOOLS 








g8o 


other parts of the equipment is illustrated 
group of box 
tools, 
single and double nurls, drill and 


All of the tools used on the 


by Fig. 12, which shows a 
tools, 

chucks, 
tap holders. 


machine are of simple nature 


dovetail forming spring 


LUBRICATION, COUNTERSHAFT, ETC, 


All of the spindles in this machine are 


wide-face steel gears, some of 


driven by 


which are case-hardened, and are incased 
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The machine is provided with shearing 
pins in the drives, and levers have flexible 
spring joints as a safeguard against pos- 
sible accident to any part of the mechan- 
ism. The machine illustrated has a capa- 
city for stock up to 1 inch diameter, and 
turns a length of 4 inches. 

For supporting the outer ends of the 
three bars of stock, a neat arrangement is 
but 


provided consisting of a light rigid 


metal stand carrying at its upper end a 
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The Brennan Monorail Car 


Through the daily press our readers 


have seen accounts of the remarkable 
demonstration of a full-sized model of the 
monorail! or gyroscopic car on 
the grounds of the War Office, 


near Chatham, and they will be interested 


Brennan 
British 


in the accompanying halftones, which show 
this remarkable development in the field 


of transportation. 





= ~. 


- s : . - 
Mw LAW yg 








FIG. I THE 


BRENNAN 


MONORAIL CAR WITH A PORTRAIT OF THE 


INVENTOR 


FIG. 2 


























and run in a reservoir of oil insuring con- 


stant lubrication. A gear-driven pump is 
attached to the machine insuring an ample 


supply of oil to all the tools, and provision 


is made for using oil drills. 
The countershaft has three-step and 
single friction pulleys, and with the three 


driving pulleys provided gives a range of 
] 


spindl speeds 


pulleys 


nine without changing the 


main line 


PERFORMANCES OF A MODEL BRENNAN CAR 


disk 


holes for the bars of material is adapted 


shoe in which a with three 
to rotate with the indexing movement of 


the work-spindle cylinder. 





1 


The ideal condition in the use of phos- 


phorus, says The Engineer, is that when 
just the right amount is added to the 
bronze, for casting purposes, to remove 
the oxide present in it. 





FIG. 4 


We are unable to give any information 
regarding the details of the mechanism, 
which, indeed, are closely guarded, beyond 
the fact that the balance of the car upon 
the rail, when 
the car stands still precisely as when it 


which balance is present 
is in motion, is obtained by two gyroscopes 
the 
3 feet 6 inches diameter, weigh some 1500 


contained within cab, which are of 


pounds each, and make 3000 revolutions 
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er minute. To reduce the power required 
o drive them, and also to give stability 
for a considerable period in case the power 
hould fail, the gyroscopes are mounted 
n an airtight case from which the air is 
xhausted. Through the action of the 
yroscopes the car stands up, precisely as 
spinning top stands up. 

Figs. 1 and 2 give two views of the 4o- 
assenger carrying car, 40 feet long by Io 
eet wide, when standing at rest upon its 
ingle rail, Fig. 2 showing also a portrait 
f the inventor, Louis Brennan.* 

While this is the first exhibition of a 
full-sized car built upon this principle, it 
is not the first exhibition by the inventor 
who, some 18 months ago, gave a public 
demonstration before the Royal Society 
with a smaller or model car. Figs 3 and 
, show this model car in two striking situ 
ations, Fig. 3 showing its manner of nego- 
tiating a curve by inclining inward pre- 
cisely as a bicycle rider would do under 
similar circumstances; while Fig. 4 shows 
the car performing a tight-rope act which, 
while more startling from the spectacular 
standpoint, is, of course, no more remark- 
able than the other performances shown. 

An action which is somewhat analogous 
» that of Fig. 3, but not shown in any 
llustration, is that by which, when the 
passengers upon a car move bodily to one 
side, that side, instead of sinking, as would 
at first be expected, actually rises from 
the ground to a position something like 
that shown in Fig. 3, thus keeping the 
center of gravity above the rail. 

The motive power is a gasolene engine 
mounted on the car, which drives an elec- 
tric generator, which in turn drives motors 
for propelling the car and also for driving 
the gyroscopes 

Large claims are made for the invention, 
especially as regards a greatly increased 
speed and economy of operation, but on 
these points we have no opinion to ex- 
press. The performance of the car from 
a mechanical standpoint is in itself a suffi- 
cient wonder without regard to its ulti- 
mate commercial possibilities. 


4 





According to the Electrical World the 
number of electrical plants installed for 
farms is increasing with marked rapidity 
and in their opinion it seems prgbable 
that the time is coming when well-to-do 
farmers everywhere, no matter how re- 
mote from a city or village containing a 
central station, will consider electricity as 
a necessity. At first the current for these 
country equipments will be generated by 
plants on the premises; but as the move- 
ment becomes more general, central-sta- 
tion companies favorably situated will no 
doubt find it to their interest to extend 
their limes along the rural highways 
to a far greater degree than is done at 
present. 

*The photographs from which the halftones 


were made were supplied by Paul Thompson, 
New York 
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Building Shops and Other Things 
Too Well 





By R. E. Marks 


It’s funny how many of us get narrow 
and twisted ideas along certain lines and 
never know it until some fellow comes 
along and points it out in some way or 
another. 

My friend Jones runs a machine shop 
making a pretty fair sort of a grinding 


machine and nurses a chronic grouch be 


cause a big automobile shop has just been 
built in his town that is one of the best 
in the country. It’s a beautiful shop in 
every way, light, airy and has all the con 
veniences that you read about. Then too, 
it has another grievous fault, it pays bet 


ter wages than he does. And, strange as 
it may seem, they actually got some of the 
best men in town to work for them. 
Jones was having a serious attack of 
grouch-i-tis when Jackson dropped in the 
other day and was unkind enough to re- 
mark on the fine shop of the new auto 
company. That set off the fuse and the 
explosion followed as soon as Jones could 
think of adjectives enough to do the sub- 
ject justice, 
“Why, 


any right to build a shop like that any 


it, Jackson, no man_ has 


where, let alone in a town like this. It 
makes every mechanic dissatisfied with all 
the other shops and we can't afford to 
do things that way. Isn't money enough 
in grinders to do things like that. 

“And the wages they pay are something 
scandalous. Why they took away my best 
foreman and actually pay him $40 a week. 
What do you think of that? $40 for a 
foreman. Why, I can get foremen for $18 
and $20 and they’re mighty glad to get it 
They're getting men’s notions way up in 
and air and ruining the town as a place to 
build machinery 

Then Jackson laughed; he hadn't dared 
before. 

“Jones, let me ask you a few questi ns. 
You're building a pretty fair grinder | 
No, don’t sputter about it, | 


know it’s the ‘best ever’ the same as every 


suppose. 
crow’s young ones are the whitest, but 
we'll call it the very best on the market 
if that suits you 

“But do you think you have a right to 
build a grinder any better than Smith and 
Brown and all the rest? Men see your 
grinder, see how much better it is than any 
other and they're immediately dissatisfied 
with all the rest. It’s a Jon 
them every time, if you can supply it 


“Now if Brown wants anv trade he 


must improve his grinder: redesign it, 
build it better, put more and better ma 
terial and labor into it, in other words h« 
must make it as attractive as yours or y 

get the business. Is this fair to Smith 
and Brown? They've been running along 
comfortable like, for a good many years, 
customers satisfied and then you up and 


o8t 


build a grinder that knocks the spots all 
out of it. Is that fair to the town or any 
body els ? 

“And before you built this new grinder, 
if I remember rightly, you got a new 
draftsman and superintendent from some 
where or other. Or course, you dl 


offer them any more money to get them t 


come here. Just let them know there was 
a chance for a good man and they im 
mediately threw up their other job a1 
begged to come over here for k one) 
I’ve often done the same thing myself, and 
I remember when we both worked in t 
old shop how your loyalty to the old n 


wouldn't let you take an 


dollars more a week—over the left, as we 


boys used to say 

“Now Jones, why not lo it the thing 

Irom a common-sens¢ point of view 
Iz you hadn't been looking out for 
money you'd still be in the old shop at 
two-fifty per, in spite of the fact that 
were paying thirty cents a pound for meat 
1¢ } ’ ] , 
If you hadn't jumy ved at the raise ot 
per week and kept on jun ping, whenever 
a good chance came along, 1 wouldnt 
be building the best grinding machine 
earth and riding to the shop in that 
buzz wagon 
' , 
I’m not blaming 1a bit, old 1, I'v 
tried to do tl e but mv { sight 
. , 
( ne afterward int st cases and » otal 
' 
plugging along with tl Iso rans 
I'm just as firm a believer in loyalty as 
" ( n Dp ; ly hye } + <t ry nember 
that it isn't all e side¢ M r't 
eve! ning 1 tl 5 i gy W s 
but it’s mighty | ly t e in r 
jeans whe the rent comes d 
sixt] ne | i W I r f shor \ 
a man hast f the shoes j . 
; , 
and other things when some tells 
him he is worth ty » thre a ie 
| mnee @ wasle tn theme thas 
Ts re a WeCCK em tT 
sine 
It nrett ; het that ¢t} . ‘ 
t's a pretty safe bet tl "\ 
oo - 
—_ , tdi p . 
cent more +} ‘ ‘ + , + ¢ \ ] 
t gl 
he worth to th If tl _ 
differs t bra t ny l 
l g sIlle¢ r 1 see t f 
ieee tf , ‘ — for $12 
, , , 
why worry it é n wv . 
, o] , nev ' 
f rt 
f 
Fe ‘ . le I ‘ 
\ 
it 1 ¢ 1 te ’ 
' , 

S| ’ et ; \ + ao} r - t 
pay hig wages if think it pays. If 
a ¢ ‘ oa ‘ 

er ft wv, W l g S 

, , 

we gy sk $ | G ] « 
7 | | ; 
clothes £ th, » . ae 
‘ s ’ Wawes 
t es t $ Ww ~ 
. 2 
g i try t W t 1s 
S lack he ¢ ‘ 
| + ! , s | 
re iwhty WW e W g t y 
1 c I re \\ s truths y 
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The Scleroscope in Automobile Work— 


Some Testing Problems and Standards Adopted. Mechanism of the Instru- 
ment. Proper Hardness for Different Automobile Parts. Reasons for Tests 


BY ALBERT F. SHUR E® 





The high-wheel bicycle was a great in the testing of hardness in steel in this this the rubber bulb A is squeezed to dravy 


vention because of the physical principles country, and he procured everything that the diamond-tipped drop hammer B wy 
it involved and which set the public a looked promising in this line, including the by suction, and it is then held by th 
thinking—it aroused a curiosity that was only diamond-scratch sclerometer ever im- hook C. To drop the hammer on th 


not in vain Everyone said “that is not ported. With this it was not possible to work, another bulb that is connected b 


safe,” nor was it. As a natural sequence measure many pieces except at an intoler- a tube to the inlet D, as shown in Fig 
someone brought out the “safety,” and able cost. When the scleroscope came 1, is squeezed. This creates an air pres 
the skeptical public went enthusiastic, and out some years later (1907) Mr. Hess in- sure against the piston E, driving it 
straight away formally adopted the bicycle stalled one and thus was the first to recog- against the hook lever C, which in turn is 
with a fervor that stands unique in his- nize the utility of this machine. forced over and releases the hammer. F 
tory. The bicycle, however, was not very is the glass tube containing the scale. 





useful to society, and therefore, in so far An enlarged view of the end of the 


as it lacked this usefulness, it died a hammer is shown in Fig. 4. G shows the 


natural death diamond set in the end of the hammer 
The automobile is much more useful and the effect of the blow when striking 


1 


than its tiny predecessor and therefore a piece of tempered steel. The force ex- 


capitalists who have become interested in erted by this blow is 500,000 pounds per 
its manufacture need not have apprehen- square inch. At H is shown the effect 
of the blow on a piece of soft lead that 
registers No. 3 hard and J shows the 


effect on a piece of hardened steel 100 


sions for a “bicycle” reaction in the fu- 
ture if they make good 

In the early days of this business I was 
th the engineering 


connected indirectly w hard. 


and later the sales department of an East- 


ern motor car concern that suffered very Users’ EXPERIMENTS 


keenly from the local gossip _ that The Packard Motor Car Company, 
would follow a breakdown, One merchant whose engineers are always on the look- 
in Philadelphia who had been using a out for new and practical ideas, was the 
pleasure car with some success, after mucl first to use the scleroscope for the study 


erene oe ae ciel Minis . ‘a> : 
annoyance caused by little troubles in the and standardization of motor-car  ma- 


mechanism, grew enthusiastic and ord red terial. After many experiments they in- 
thre light motor delivery wagons—a big stalled a number of them in their various 
order 9 years agi departments. 

——— a Among others, the Chadwick Engineer- 
ing Company and the EF. R. Thomas Motor 


One of these had a gear set that was : : . 
le of the la gear set that was all Company have so standardized their ma- 














right but the other two were defective . , 
f ? co ase . chines that to describe them by compari- 
nd were returnec The gears employec ' - 
7 , % 7 ” Ms son with other kinds of machines, not au- 
were se-hardened e failure in . ' “oe 
: case ‘ ; " tomobiles, would be very difficult. 
( \ Int  ¢ rs and oddly, one . ° 
. : : Imagine a gear, yes a bunch of them, 
\ trippe d Ww] 1 he } r was so ] it- . > ° 
completely hidden from view, yet each 
tered that the necessary engagements . - ” 
pu being so finely tempered that in the 
( ld not be a This we decided to ° . . 
; : ; language of ordinary machine construc 
be due to using a machine steel having ; ; . 
. tion, they are only second to a jewel in 
too hich a carbon content and therefore pas ; ° 
ee: a “a a watch. These have a hardness that de 
also hardening power, while on the other t] estat & . : 
: yends on the stinc “tic of each. 
bend hott properties were too low. FIG. I THE SCLEROSCOPE pe e dl 1 unction t each 
The hardest may measure 88 by the scler- 
This « dt l the engineering . ‘ , : > 
' : ver , oscope. But what can this be compared to! 
nort | t ( Clade? t mnt T - 
: . se v DESCRIPTION OF SCLEROSCOPE 
kel ‘ ] 1] Ch 
( Ct Ii ir¢ | icy ~ . 
‘ ; : , : ; COMPARISONS OF HARDNESS 
ve t ly t enough but very This machine is shown in Figs. 1 and 
fe = ( tances and va- 2. In Fig. 1 is shown the standard scler- A saw hard enough to cut an iron pipe 
Sil test ae heat-treating. oscope with a saw located on the anvil, in two, without getting dull, must be at 
\ vicle by the battering and the teeth of which are being tested for least 75 hard. Many powerful dies and 
wear that showed after some servic It hardness In Fig. 2 is shown the special tools tempered for cutting steel run from 
‘ red t if the elastic pparatus that is used for testing work 85 to too hard, and thus it can be seen that 
it d wearing qualities could be de held in a vis This consists of a ver the hardness of some of these gears is 
termined beforehand ese t les could. tical shaft on which a jointed arm re- equal to the finest cutting tools. But this 
be overcome volves, that holds the scleroscope at its is not all. Ordinary tool steel is only 
Mr. Hess, of the Hess-Bright Company, outer extremity With this it can be hard, but not very strong; automobile 
is perhaps to be credited as a pioneer in swung into any position desired and raised steel must be both, and its strength is 


or lowered from 100 to 200 per cent. greater. To be 
*President Shore Instrument and Manufac- A sectional view of the mechanism of exact, tool steel when average fine and 
turing Company, New York, manufacturers of 


the sclerosconpe 


the scleroscope is shown in Fig. 3. In properly hardened ‘thas a strength at this 
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temper of about 100,000 pounds per square of hardnesses were most suitable for cer- when using vanadium steel. Good piano 
wee inch, while that of vanadium or chrome- tain parts, but that some alloys were pre- wire shows 7o hard, a tool-steel spring 
nickel steel also properly tempered will ferable shows 80 to 85 hard in comparison 
show an ultimate strength of from 200,000 Referring to condition No. 1 it devel- Crank shafts, of 0.35 carbon, chrome 
to 300,000 pounds per square inch. oped that a 5 per cent. nickel steel used nickel steel heat-treated, 45 to 55 hard 
for case-hardening was not superior to This represents an elastic limit of about 
ConpITIONS FOR WHICH STANDARDS WERE crycible, or even open-hearth mild steel, 110,000 pounds per square inch. When 
ADOPTED having a low phosphorus content and no the hardness drops to 4o, the elastic limit 
The hardness standards here listed were nickel at all The trouble here was the is much lower and they wear out very 
. drav recommended originally by practical en- failure to harden up to the standard after fast. It is believed that instead of having 
en gineers of the above-mentioned firms, cementation with the results noted in con- the limit s5 it mav be 6s in the future, 
» th after taking into consideration the exact dition I as well as in 2 but this is still a matter under observation 
~ th character of the functions of each part Condition No. 3 is very common in al ransmission shaft (square), 50 to 55 
ed b Some of the figures were more or less most any kind of hardening steel, which hard when of chrome-nickel steel 
» Fie arbitrary, but much labor and expense was’ must all be watched, although chrome- Transmission gears, of chrome-nickel 
pres involved in experimentation before their nickel steel, when of a composition to steel from 80 to 88 hard. Of nickel steel, 
ae it final adoption and they were then kindly _ best facilitate forging and working, com- 70 to 8o This latter is because chrome 
on i contributed for this article. A number of monly fails to come up to the standard of nickel steel is tougher at a high hardness 
-' 3 cars were fitted up with similar parts hardness. than nickel steel. In gears carrying an 
* which differed in hardness and all were Condition No. 4 is usually due to in- equal load and which have the same toot] 
f the put out under severe and trying service ferior steel or other metal which 1s not urface those which remain in a fixed en 
s the for months. 4, tough enough, or in other words is toO gagement mav be somewhat softer than 
nmer those which e subject to duties addi 
iking ma - a wa " tional te wear, ea h as the ch nge or 
© ex- oe, clash gear I} when 60 hard n 
Ss per Sive £ ' \ bevel gear the I 
ffect hardne n aclash gear would « fail 
that ure by | Ing ttered and worn. Like 
the Wise « 1 running gears would not 
100 be so tt suffer if their hard: 1 
somewhat e the ' dard The st 
ird for clash gears is thus &5, when usi1 
chrome-nickel | steel, d S&o for bevel 
any gears. Some geat suc] the small 
aie. differenti which are | ghtl ed 
‘ and need not resist wear so 1 ! 
elie strong « ch if only 40 hard, but 60 to 
ma- 70 1s better 
in- starting cr s] It, 60 ] rd 
sous Pump shaft, 70 to 80 hard 
Pi { ( drav steel tubing 
eer- cas S5 to 100 rd 
otor ot Ing t 0 | 
ma- ot : 55 to 75, dep } 
ari the en lat t t , ) 
au- Sp 60 1 vie) ' 
\! tere) ft was] 9 Q 
em, V lif roller pin, 00 to O§ 
ach FIG. 2. TESTING BEVEL-GEARS FOR HARDNESS Clutch-shaft gear, 70 to & 
the « | t Q- 
1 4 ' lor ; ] 
uc These were then disassembled and all brittle or short-fibered when hard enough : °5 100 hat 
in parts cleaned and carefully studied for the or too soft when not brittle ae “ a. 
de following shortcomings: Condition No. 5 will be manifest in al , 
ich. tr. Battering and shearing of parts due most any steel when too hard and sub- : . " zs ' 
ler- to being too soft in the interior avhen§ jected to torsional or bending stresses stg Cather 
to? case-hardened, or when hardened without but much less in some of the high - ' , 
' : Low-speed ( ! ter 
cementation, or without hardening at all. grade special steels ae vies , ow 
2. Wear due to lack of hardness a ae oP aes 
ipe 3. Chipping of corners due to over HARDNESS NUMBER ApopTEeD For DiF- emcee , a a, ee oe oe om 
at hardness FERENT P > a hogs , 
nd 4. Fatigue due to an elastic limit and After having thus selected the proper ( it ‘ be 
m hardness that was too low. material, the following hardness numbers : -_ , 
1: = : ' Steering worm, 70 to 8 har 
lat 5. Crystallization and failure or frac- have been adopted cae iy nee ee 
is tures owing to excessive hardness, lack Frames. Chrome-nickel steel oil treated, a — ui-bearing rings, SO to gO 
is of toughness, or both 30 hard. har 
ily ‘ Axles: Ditto (35 carbon). This hard- Engine-valve plungers, 90 t ” 
Te ConcLusions DRAWN FROM EXPERIMENTS mens fc coual 00 wenmmenled carhen-secl Cones, 70 to 8 hard 
is \t the close of these trials which were — steel quite too hard to work with ordinary Keys hardened, 75 to 80 
be carried on simultaneously but indepen- cutting tools Nuts (sp | hardened), 90 to 100 hard 
id dently by a number of manufacturers, it Springs: (Hardness not yet standard Dowel pins (heat-treated), 50 to 75 hard 


is was not only found that certain degrees ized) excellent results from 60 to 7o, Screws and bolts (all), 40 to so hard. 
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screws and bolts are 18 to 30 


Ordinary 
hard 

Comparisons: (soft), 7 
machinery 
hard; 


tool 


Brass castings 


hard; wrought iron, 18 hard; 


steel, 25 hard; annealed steel, 30 


iron cast, 38 hard; hardened 


100 hard. 
HARDNESS TESTS 


REASONS FOR 


A glance at the list of 
moments of retlec- 


hardness stand 


ards given, and a few 
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SCLEROSCOPI 


FIG. 3. SECTIONAL VIEW OF 


MECHANISM 


after comparing them with the ma 
listed and of 


constructed 


tion 


terials last which ordinary 


machines are and give good 


will give the reader some idea of 


service, 


what there is in a first-class automobile 
that 
With the exception of some of the parts 


itively be hardened in any 


cost and endure abuses. 


makes it 
which must p 


kind of machine, as for example the clash 
is not really necessary that all be 


standard 


gears, it 
heat-treated to a hardness so 
enough are al 
Thus 
nickel steel gears, weighing 
hard, 


1 


nave 


long as size and weight 


lowed to make up for the difference. 


a set of chrome 
when made of 


say 5 pounds and 85 
machinery steel to weigh near- 
nothing of the 


would 


ly 20 pounds, to say extra 
l 


friction caused by so large a surface and 
the fact that being soft they would never 


become burnished and smooth after ser- 
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vice and thus present a good wearing sur- 
face 

This condition shows very clearly that 
there is more than one reason why re- 
not hesitate 


sponsible manufacturers do 


+ 
tO LO 


to great expense in gathering to- 
gether the best that metallurgy and science 
have to offer. At best, the 
that is too 


weight is very hard on the tires and every 


automobile is a 
machine heavy. Excessive 
ounce that is not absolutely necessary adds 
te the gasolene bills 

In dealing with heat-treated or hard- 
ened and tempered parts that find their 
the 


tressing losses occur due to variations in 


way into modern auto, many dis- 
the steel used and its not coming up to 
the standard when tested, or due to warp- 
ing and cracking in the hardening. Then, 
f treated 


must be 


of course, steel thus cannot be 


readily machined, and ground 


true to size. 


Wuy ExXxpeNsIvVE MACHINES ARE MADE 


The public demands that so great and 
useful a commodity as the perfected motor 
the the 


car be brought within reach of 


greatest number, and, of course, this natu- 
rally can only be accomplished by cutting 
down the price, which is being done by 
manufacturing in large quantities. 

Like in the days of the bicycle cheap 
parts are being turned out, and assembled, 
that are liable to cause the loss of life and 
limb. This condition of abuse is inevitable, 
but it is well recognized, and, fortunately, 
combatted by the several automobile asso- 
ciations of this country and Europe. These 
» guide 


bodies employ skilled engineers t 
their manufacturing members and to en 
hance 


giving the public full satisfaction at all 


the popularity of the automobile by 


times. 

This is done in primarily four 
the diffusion of 
knowledge, liberal 
construction, and guarding against the un 


ways, 

i.e., by metallurgical 

testing, simplicity of 

scrupulous who turn out machines unsafe 

te life and limb. 

High-grade automobiles are not made of 
] 


and tempered steel merely to 


harden a 
1 the capital is- 


outlast a cheaper machine; 
absolute 


trying circumstances of 


under the most 
and 


reliability 


sue iS 
rough usage 


when a slight failure may kill and maim a 


whole family or group of people. 


PASSING OF OLp FALLACIES 


few years ago many engineers felt 


used 
that 


up to the 


But a 


1 


when the 


wed 


perfectly secure materials 


for construction shi under test 
the di 
specifications, the hardness being so little 
suitable 


s pardon- 


ictility or elongation was 


1 


understood in the absence of 
measuring apparatus that it wa 
able to 

In the most notable and disastrous fail- 


neglect this factor altogether. 

ure, that of the giant Quebec cantilever 
bridge, the workmen saw one of the com- 
pression members begin to buckle due to 
the stretch and final shearing of the 


Need we wonder then, why 


very 


ductile rivets. 
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bolts and insignificant as they 
seem, are actually made of tempered steel 

This is to prevent their 
off by 


becoming 


screws, 


for automobiles. 


being sheared transverse strains, 
or their 
stretching under strain. 

It was formerly thought that if an axle 
were soft 


fatigued so rapidly and would therefore re- 


loose by permanent 


enough it would not become 
sist crystallization and fracture longer ; this 
was also true with springs and other parts. 
Wrought iron has thus been found to be 
safer than mild steel at 
its worst, that prin- 
ciple was sound, but only under certain 


on the average 


which shows the 
conditions. 

What is actually needed is a metal that 
has the two great properties which or 
very 
This 
spells toughness, such as only the alloy 
The softer a the 
more ductile it is, and the lower the 
elastic limit. The harder the steel is, the 
higher the elastic limit and the more brit- 
tle it becomes ordinarly. 


Ginarily are not ccmpatible, ie. a 
high elastic limit and also ductility. 


steels possess. steel is, 


PROPERTIES OF ALLOY STEELS 


The such alloy steels as 
chrome-nickel, nickel 


steel, etc., is to produce a metal that can 


‘i 


object of 
chrome-vanadium, 


Hard Steel 

















H 3. Hard 





I 100 Hard 


SS 











niet, N.¥e 
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FIG. 4. MAGNIFIED VIEW OF DROP HAMMER 


will re 
a very high elas- 


be hardened to a point where it 
sist wear, will also have 
tic limit, to resist stresses, and yet show 
a certain amount of ductility or elonga 
the limit is ex 
The safe and strong steel of the 


tion when said elastic 
ce ede d. 
present day is therefore one whose elastic 
limit is as far beyond the greatest strains 
imposed as possible. 


To illustrate what the non-observance 
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f these contingencies may mean in ac- 
ial practice the following is an example. 
n breakdown tests for the dynamic life 
i vanadium axle steel, Stead got 67,500 
otary vibrations, while Southers got 100,- 
10,000 without any signs of failure. This 
cute difference may be due to the former 
pproaching the elastic limit close enough 
cause crystallization or fatigue, while 
the latter, using the same angle of flexure, 
mained enough within the elastic limit 
that practically no change took place 
nd therefore no failure was possible. 
If a spring were made up of leaves of the 
proper hardness, except one that was too 
‘ft, and then it were used roughly, as by 
nding the maximum number of degrees, 


he soft one would fail in the shortest 
time, because its elastic limit is too low to 
hend so many degrees without perman 
nt set. 


reat enough to approach brittleness then, 


Likewise if the hardness were 


like in the softer one, crystallization would 


on cause fracture. Hence these facts 
how that if the greatest factors of safety 
are desired, the line betwixt and between 
becomes so narrow that our only salvation 

testing liberally, and with the means 
thus at hand it is criminal to neglect the 
obligation. 


(To be Con luded.) 





Aviation 


By J. RicHARDs 


“From the ‘Clermont’ grew the ‘Lusi- 
nia’ of today.” 

rhis quotation, from a prominent news- 
iper, expresses tersely the popular opin 
n of the day, respecting navigation of 
he air, or, as it is euphonically called, 
“aviation.” 

This is the “popular” idea; but there is 
another view, entertained by a more think 
ing class of people, that. needs some pro 
mulgation at this time to save the wreck 
ng of hopes, not to mention the fortunes 
of many sanguine people and it is a good 
time to revert to a technical and scientific 
view for some practical ideas on the sub- 
iect. 

To begin with, not one in twenty sees 


1 
; 


1e true “inwardness” of modern aviation, 
nd fewer still recognize in it a thermo- 
namic problem, one of motive power 
nd dividing of horsepower into the 
eight of motive apparatus. This is the 
ue secret, and the crux of the whole—on 
vhich rests what has recently been at 
ined in aviation. It is a sordid view, 
ut wholesome. 

Dr. Lardner—a man eminent in what we 
‘ay call “popular science’”—fifty or more 
ears ago, said in a lecture, commercial 
f 
team was impossible; and it is common 


raffc across the Atiantic by means « 


cite Dr. Lardner’s dictum as an ex- 
nple of the failure of scientific reasoning, 
respect to enterprises resting on physi 


il laws. The quotation at the beginning 
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is a reflex of this taunt, but Dr.-Lardner 
was right, from the premises at his com- 
mand. 

He was not a constructing engineer, nor 
was there any such broadcast information 
then, as now, on the relation between heat 
and energy. There were no successful 
heat engines, except those operated by 
steam, and heat had no proved dynamic 
equivalent—a theme now elementary and 
boys. At Dr. Lard 


ner’s time it required five pounds of coal 


dealt with by school 


pound does now, 


and this is the secret and difference—also 


to perform what on 


the further difference, that horsepower 
into weight has taken away one-half the 
dead load of steam apparatus since his time. 

Balloons have been invented a century, 
or, indeed, required but little inventing 
The buoyancy of water was familiar al 
ways, and the discovery was of attenuated 
gas being lighter than air. The rest fol 
lowed down, until the light motor gave us 
balloon 


an impervious cover 


propulsion and the “dirigible” 


Discoveries were in 
ing for the gas-bags, their frame-work and 
rigging; but there was no reason to navi 
gate the air—at least none commensurate 
with the expense and risk. “No one 
wanted to go that way,” q 
tific observation 
Commercially considered, a balloon for 
transport may be called an absurdity. The 
main feature and function is sustension, or 
Luoyancy—not at all required in moving 
traffic on land. Air at 60 degrees of tem 
perature weighs about 0.075 pound per 
cubic foot. Hydrogen has a gravity of 0.07; 
so the buoyancy or sustaining power of 1000 
cubic feet of the latter can float about 70 
pounds—which must be reduced one-half, 
for the confining vessel and its gear—so 


we may reckon 35 pounds to 1000 cubic 


feet of contents, and this is merely sus- 
tension without propulsion. No one wants 
to buy transportation at this rate—leaving 


out the novelty and danger 

Since the Montgolfier balloons of 1783 
to the André in 1897 (more than’ 100 
years), and with the efforts of many 
skilled men balloons remained practically 
the same, because no useful economic re 
sult could be attained 

Then came the “concentrated” motive 
engines, that have added the feature of 
propulsion and dirigibility, in some degree, 
and given the balloon a new, but slight 
adaptation to human wants, if we except 


iptation as an instru- 


this questionable ad 
ment of offense in the aid of destruction 
of which we have quite enough now 
This phase of the subjest is well disposed 
of by an adage one sometimes hears in 
Sweden: “Killing people proves nothing.” 
The development of high-speed hydro 
carbon motors has produced the aéro- 
plane now the rage. It proves that one 
of these motors can, by a correctly dis 
posed plane, of light construction, lift 
itself in the air and a small weight beside, 
and travel at a high rate of speed—indeed 
it must do so as speed is the main factor 


OS5 
in sustension. “But what of it?” one may 
Again “Who wants to go that 
way’ or rather, “What are the objects of 


inquire 


going, like Bleriot, from Calais to Dover, 

or anywhere else on an aéroplane 
lranslations of thought and speech are 

instantaneous, by telegraph, and speed of 


1 


conveyance over the land is now as great 


attained by aéroplanes. The at 
mospheric resistance is no less than for a 
railway train and the sustension of the 
load—costing most of the motive power 
is almost a dead loss, when compared with 
rolling friction of a railway train; so the 
ultimate utility of the aéroplane must be 
in carrying despatches across narrow wa 
ters or in otherwise inaccessible places, 
Some years ago, Hiram Maxim took up 
the subject of aviation, and with con 
summate skill devised a_ steam-engin 
then the ultimate in light weight— and at 
tempted to raise an aéroplane with it. The 
structure was of the usual contrivance 
of oblique surfaces, with large area, sup 


but we 


ported by light wires and framing 
i he scheme was sub 


ordinate to notive power that would 
lift itself in the air; and his attention was, 
no doubt, mainly directed to such an end 
He demonstrated the possibilities of 
such a motor, and dropped the subject 
which is significant Professor Langley, 


too, with his elaborate theories of aérial 
currents, and theory of soaring, did not 
discover that the real problem was horse 
power divided into weight, with which, of 
courst 


there were experimental conditions 
of balancing and the like; but no one (not 
even Mir. treated the subject 


Out of the whole art of aéronautics 


there is no hope or promise that need 
much concern practical people, looking to 


permanently useful results in travel or 


transportation. 


and if some more efficient power, to raise 


aéroplanes, discovered—capable of rais 
ing greater loads—the art may continue an 


amusement, no doubt, but without any 


definite economic valu The following 
attributed to Orville Wright 
as to the possibility 


of aéroplane transport, and if he thought 


it possible 
“Never, in my opinion,” Wright an 
swered with conviction. “I do not think 


1 


there is any likelihood whatever of flying 
superseding present means of locomotion 
rail and steamship, because it 1s too ex 


pensive and dangerous 


A bird expends 
much more force in flying than animals 


1 


do in walking on the earth. It is the same 


way with flying machines. In proportion 
to their weight, they require much greater 
power than it takes to draw a train along 
the rails. An aéroplane might be cheaper 
to make a trip in, than a special train chat 
tered by one man, but for ordinary com 
mercial use it cannot compete with the 


steam engine 
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Jig for Boring a Bearing in the 
Drill Press 





By M. E. Dawson 


1 


An interesting drill-press job and the jig 


and tools required to do the work are 


Figs. I, 2 and 3. 


sketche S, 
made the machining 


shown in the 
was 
was done in a boring mill, the larger 
done with a boring bar in the 
drill press; but this method was too slow. 
required the services of a practical 
machinist 

Che pieces to be machined are cast iron 


ind cast steel and are of the A-frame de 
sign. They not only have the large bear- 
ing at the top which is machined in this 


jig, but 


also carr 


chinery; ior this reason the ch icki Y 15 
very important. These frames vary in 
hight from 2 feet to 4 feet 8'% inch nd 
he diameter of the drilled holes trom 
115/16 to 3% inch The lengths of the 
hubs are from 6 to 13° i! ches Phere ire 
12 frames varying in weight from 228 
pound » 750 pounds Che jig will take 
care of any o1 ( these frames regardless 
of the length of the hub or hight of frame 
nd when the diameter of the le calls 
Tor change of ey cle bushing this chat oC 
can be made in 5 minutes by simply re 
ing the bushing plate and su ting 
the on required 
CONSTRUCTION OF THE Jl 
1 is the cast-ir« frame that is to be 
drilled. B is a cast-ir plate machined 
n the botton n the top are ist the 
thre Ss ( the h s D and EE] nd 
the verti | p ite / ty 18 st el ( cl i’ 
I { l d HH H H ire cl king T en 
ring pit 
\ft machining the bott of plate B 
it 1 cked in the lathe boring ll 
d tl parts ( and / ire turnes is 
| \\ T re \< the ring P Ss H I 
re teel, 1 es «i eter: the 
1! ( ire ( nd tl ter end 
illed slot wide, als l 
p if B CKeETS }) Yp re d ille 1 to 
1 1 uns / re long hubs hav 
or | led les into whicl e inserted 
£ Cc p s ‘ re I I s dd 
vert 1 plate pl d to ré ‘ 
1 , t; \ \\ ] las tw <] tt d é 
t llow tf vertical ad t t it 1 
| to F and serves two purposes t 
i rage | pport for the top | 
if r d ls S pr tectio1 t t 
] ¢ G 
ring G 1s ished all over 1 tl 
! e is made sl g fit over D, ( nd 
lt o ters ke x<l% inches long 
( out s s to gi 1-1 1OV ent t 
thi Dp I] Pi ] the ente? g p < 
{ ar ¢ inch d eter and on these pins 
( ree d T | rs ] t t 17? the TQ? 
lots 3 ast-1 plate for holding 
t! ( ] hing The largest size | s] 
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ing is put in first, and all the others are 


made to fit inside of it. 


Jig AND THE WorK 


HANDLING THE 


Hubs LL are drilled and reamed to fit 
over pins //, which are not the same 
length; so to remove the work after it is 
finished it the 
plate K above the short pin and swing it 
pin act- 


is only necessary to lift 


around out of the way, the long 
ing as a pivot. 

The jig 
I-beams which form a part of the jig and 


The I- 


rests. on and is secured to two 


is never removed. 


from which it 





Drill Press Base 




















% Set Screw 





y "Tool Steel 
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THE Toots Usep For FINISHING THE 
HoLe 

Fig. 3 is a sketch of the special tool used 
to drill the holes in the frames. The bod) 
and taper shank are one piece of machin 
steel, the end is drilled and tapped fo: 
12-thread stud. The cutting en 
from “Blue Chip” steel and ha 
534 inches long with a_backins 


134x134 
is made 
6 flutes 
clearance of about 2 thousandths. The cut 
ting face is beveled at about 26 degrec 
which from experience proved to be abou 
correct. The other end threade: 
stud which is a snug fit in the body. Som 


has a 
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TO ~-+-— ve —_ 
ioe " © : >» 6 Set Screw 
Morse Taper . @ @ 
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THE JIG 


beams, as shown in Fig. 2, are clamped to 
the se of the drill press; they are long 
enougn t 1 W nother I-beam to be 
placed across the top to support the outer 
end of the \-fram 

The setting of the chuck, also the han- 
dling of the work, are all done with an air 
hoist. The largest frame can be chucked 

d machined to a finish in 45 minutes. 
The hole when finished measures 3% 


/ 


iameter by 13% inches long, 3/16 


being removed from 





AND 
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THE TOOLS 
of these are made, as in sketch, with 
pair of face mills for facing the ends « 
the bearing hub without removing fron 


drill the large hol 


finished in 


the jig. With this 
be drilled and 
an accurate hole. 


can “one tim 


through,” leaving 
GRINDING FIXTURE 
A special grinding fixture is shown 
Figs. 4, 5, 6 and 7 for grinding the ends 
of drills Fig. 3 
trunnion stands O O and projecting arm ¢ 


P is a square piece 


shown in Base plate .V 


) 


are cast in one pic oe. 
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‘he bod 
machin 
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‘ing en 
and ha 
backin, 
Che cut 
degre¢ 
ec abou 
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y. Som 
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,x2'4 inches, having turned ends that fit 
the bearings OO. R is a sliding piece 
orted through the center and machined 

a snug sliding fit on shaft P. On the 
pper half of R is cast the fulerum hub 

also the wing S which has a slot cored 
hrough. U is a cast-iron right-angle 
iece having two bosses, one at 7, the 
ther at the center of the curved opening 
1 S. This piece is machined all over. 
he end at Il’, Fig. 6, is stepped. At the 
ide is shown a plate having a slot, also a 
rojecting lip at HW’; this plate is secured 
» U by a stud and winged nut. Y is a 
onnecting link, one end of which is 
ooked to boss Z at the bottom of R, the 
At T, which 
is a taper 


ther end to the lever X. 
s the fulcrum for angle-iron.U 
head bolt in a countersunk hole in U, 
which is secured by a nut at the bottom 
\ stud in U passing through the slot in S 
which 


is provided with a winged nut 


lamps U at any position on S, 
The lip IV rests on the step V 
nd on the top of this lip rests the lip of 
The posi- 


(Fig. 6) 


the drill when being ground. 
tion of W is determined by the diameter 
of the drill. 


HoLpING AND ADJUSTING THE DRILL 

In Fig. 7 is shown a simple device for 
rapid changing to the various lengths of 
+h dey ice. The 
the Morse 


drills, also a simple feedin 


drill shanks are all made te 
taper. Very often careless workmen bat- 
ter up the ends of the shanks so that it is 
inwise to use these ends as a gage, par- 
ticularly when grinding. To insure ac 
curacy an extra sleeve was made as at D 
to fit over the standard shank, the end of 
this being hardened to guard against dam- 
ge. C is a stop which slides back and 
forth on the vertical side of U and is se- 

ired by a winged nut, it is provided with 

threaded hole to receive the stop screw 
which has a disk head with holes in its 
edge to provide for feeding the drill up to 
the emery wheel. 

The drill fixture is secured to the top 
of a wooden table and a small emery 
frame secured in about the position shown. 
The drill *%& placed in the angle U’, as in 
Fig. 6, and by means of the lever X it is 
moved back and forth past the emery 
wheel; thus the ends of these heavy drills 
are accurately ground. 

Bearing O is capped, but unlike other 

arings of this kind the clamping is done 

a stud, passing through a slotted hole 
in the trunnion ends of square shaft 
then through a hole in the cap, 
nd clamped by a nut as shown. By re 
leasing the nuts on O the shaft P may be 
tilted so as to give the desired clearance 
) the bottom of the drill, while the slotted 
pening in S takes care of the taper on the 
nd face of the drill The slots at either 
nds of base N provide a means for bolt- 
ing the frame to the table. It makes no 
lifference what the diameter or length of 
he drill is, this jig can be changed in an 
instant to do the grinding and do it cor- 


rectly. 
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The Disk Method of Locating 
Holes Accurately 


Our readers will recall that some time 
ago in the articles presented in these col 
umns on accurate tool work, one of the 
schemes illustrated was that known as 
the disk method, which involves the use 
of, say, three disks placed in contact with 
one another, each disk then being used as 
a means for indicating and centering the 
work before the boring out of the holes. 








FIG. I 





FIG, 2 
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FINDING SIZES OF DISK FOR LOCATING HOLES 
ACCURATELY IN TOOL WORK 


Chis method, 
diameters of the disks must be very ac- 
curately determined 
ter distances between the holes shall be 
correctly located. In connection with the 
publication of this disk method, a set of 
simple equations were presented for find- 
ing the sizes of the three disks to conform 
to any given distances between centers 
Professor Sweet has just sent in to us 
a simple arithmetical solution of this disk 
problem which cannot fail to appeal to all 


toolmakers and others who are interested 


in following up means and methods of 


doing nice work. Considering, for exam- 


987 


e, Fig, 1, where we have three center 


I 


distances given. as 144, 1% and 1 inch, 


respectively, what sizes shall we make the 
three disks in order that when brought 
into contact with each other as shown, 
their centers shall be exactly the spe ed 
distance apart [t is obvious upon inspec- 
tion of Fig. 1 that distance 4 g 
inch longer than distance B, the ra f 
disk No. 2 must necessarily be ; inch 
longer than the radius of disk N 3. 
Then, as center distance C equals 1 

and as radius of disk No. 2 must f 
inch longer than that of No. 3, the 1-inch 
line must be divided into two parts, one 


of which shall be % inch longer than the 
other; that is, for the 1-inch line, dividing 
by 2 gives us inch, and adding 


tracting from this one-half of the differen 


between the two radii, that is, f I 
1g inch, we have as the length of the 
radius No. 2, 4% inch and for radius No. 3, 
% inch. If we subtract %& inch fr 
inches, the length of line A, it will leave 
us as the radius of disk No. 1 a lengt f 
7% inch; or, to test this on line su 
tract 3< inch from 1 inches, and we 
again have incl 

Let us consider another case I] 
trated Fig. 2. Here we have the t! 
center dista a. 2.t riven 8 
0.710 and 0.765 inci respectivel ] 
tracting b 1 {1 we have left 0.140 
which represents the difference between 
the radius of disk N 2 d the r s oT 


we must now divide line C into two parts 


and the difference in the length of these 
two parts must be 0.140 incl We first 
divide 0.765 by 2, giving 0.3825 inch, and 
from this subtract half of the differenc: 
required; that is, half of 0.140, equal t 
0.070, leaving 0.3125 inch as the r s for 
disk No. 2. dding 0.070 to 0.3825 then 
gives us 0.4525 inch as the radius of disk 
No. 2. Subtracting 0.4525 fro he total 
length of line 4 or o8so. we } € 0.3075 


inch as the radius of disk No. 1; or, sub 





tracting 0.3125 from line B, which is 0.710 
inch, we have 0.3975 as before for the 
radius of disk No. 1. 

The question of swelling of st iron 
from repeated heating and line has 
been made tl subject of investigation 
on several occasions, and a report of tests 
T ently mad in M hester. | o] ] 
Professors Rug: 1 Carpent R 
is the conclusions of the S s 
that the action f t e g s 1 
the gases luded he metal 
the f f Is ; . 
with th ses 1 j his w os 
th expans T} ’ e-ine ~ 
wavs accompanied 1 - : 
weicht. but the latter ie much - . 
the S l Tests i series 
of si l having nt rt s wed 
that the graphitic carbon is not prim rity 
concerned 1} that sil » is resnonsihl 
the expansi being pt rt lt 
silicon percentage 
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Fusion Welding Apparatus and Work 


Hydraulic Pressure 
Jobs That Were Done 





B Y 


together 





























The welding of 
means of gases that heat them to the point 


metals 
of melting, thereby fusing the two parts 
together, has proved itself to be so useful 
and practical that the users of this process 
are constantly increasing in number. This 
has been the means of many improvements 
being made in the apparatus, which facili- 
tate the work done by 
torch, and simplify and make more con- 


the blowpipe or 


stant the generation of the different gases 
used. 

The Oxy-Carbi Company, of New 
Haven, Conn., has developed some new 
things along this line in the way of con- 
of acety- 
hydraulic-pressure of the 
acetylene, and a new design of blowpipe 
that seem to be an improvement over some 


tinuous generation oxygen and 


lene, control 


of the older apparatus. 


PortaBLe WeLpInc OvutFIT 


In Fig. 1 is shown the portable welding 
outfit that this company makes, and as will 
be seen, the oxygen and acetylene gases 


of 
which it can be moved to the work that it 
i front of the 


are generated on a truck, by means 
In the 
the 


oxygen is 


is desirous of doing. 
truck 
in| which 


will be two 


the 


seen generators, 


generated from 
black oxide of manganese and chloride of 
potash. 


mediately behind it, inside of which is the 


It then passes into the tank im- 


by 


B. - L 


A K E 
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os 
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FIG, 2. 
scrubber for cleaning the gas. The acety- 
lene is automatically generated from the 
carbide in the tank. The 

that these two in 
welding, is connected to the rubber hose, 
shown on the side. 


calcium rear 


blowpipe uses gases, 


This apparatus is about 30 inches wide, 
72 inches long, and 7o inches high over 
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FIG. I, OXY-CARBI COMPANY'S PORTABLE OXY-ACETYLENE WELDING OUTFIT 


CONTINUOUS OXYGEN GENERATOR AND STORAGE TANK 


all, so that it is not very bulky, and one 
man can wheel it to any part of the shop 
The 
inside of the shop, however, is not the 
limit of its field, as it can be taken nearly 
anywhere outside the shop as well. 


in which it is required for welding. 


Oxycen GENERATION 
In Fig. 2 is shown a stationary oxygen- 
generating outfit that illustrates the con- 






tinuous generation of oxygen adopted by 
this As the 
right of the tank there are three retorts 
in which the chemicals are placed for the 
of the Underneath 
these gas jets are burned until the chemi- 








company. will be seen, to 








generation oxygen. 







cals reach the proper heat to give off their 






oxygen in the form of gas, which goes out 






through the pipe into the scrubber and 






from there into the storage tank, shown 
at the extreme left. 

By using three generators one can be 
generating gas while the next one is cool- 
ing off from former 
third one is being cleaned from the old 
charge and refilled with a new one. As 
many of these generators can, of course, 








its charge and 









be used as are needed to keep the volume 






of gas going into the storage tank equal 






to that which is being drawn out by the 
torches for the welding or cutting of 
metals. 











ACETYLENE GENERATION 

In Fig. 3 is shown a stationary plant 
for the continuous generation of acetylene 
In the center is the storage tank, while 
at each side of it are two generators, and 
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to the left the scrubber. As with the 
oxygen generators, one of the two acety- 
lene generators can be cleaned and refilled 
while the other is working, thus keeping 
a continuous supply of acetylene in the 
tank, as with the oxygen apparatus. 

This outfit is also supplied with four 
carbide holders or generators, and these 
can be added to if desired, so that it can 
be made to supply any number of blow- 
pipes, of any size, with a high quality of 
gas without the pipe or torches overheat 
ing or clogging. It can consequently be 
run day and night for an indefinite period. 
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adopted. At 
AA, Fig. 6, are the valves that admit the 


new principles have been 
oxygen and acetylene gases, the oxygen 
going through the upper pipe and the acet- 
ylene through the lower. The oxygen is 
admitted through a comparatively large 
pipe, in the front end of which extends 
a smaller pipe for some distance, as shown 
at B. 


form a cushion in the space surrounding 


This allows the incoming gases to 


the smaller pipe and pass through the 
small pipe at a more constant pressure. 

only 
Fig. 7 


The welding and cutting torches 


differ in the front end or head. 














ad / 
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FIG. 3. 


In Fig. 4 is shown the same apparatus 
as that in Fig. 3, with the exception that 
it has added to it a hydraulic pressure 
regulator. The details of this apparatus 
are shown in Fig. 5 with the work that 
With this the acety- 
lene pressure can be set at any 


each part performs. 
desired 
number of pounds that the work which the 
torch is doing demands, and it will then 
be kept constant at this pressure. 


WELDING TorcH 


In Figs. 6, 7 and 8 are shown the weld- 
ing and cutting torches, in which several 


CONTINUOUS ACETYLENE GENERATOR, STORAGE TANK AND SCRUBBER 


shows the construction of the welding 
torch, while Fig. 8 shows that of the cut- 
ting torch. 

The oxygen pipe is connected to the 
head by means of a stuffing box, as shown 
leakage. The 


down through 


at C, so there can be no 
oxygen passes from there 
the small, central hole in the hexagonal 
shaped flat piece D. The acetylene coming 
through the lower pipe fills the passage 
surrounding the nipple £, 


through the small holes that are drilled on 


and then passes 


a bevel in the piece D and mix in the 


chamber F. From there they pass out 


89 
through the opening in the end of the 
torch 

The piece D is made interchangeable 
to suit different-sized nozzles, and a num- 
ber are supplied that have different-sized 
central holes to admit the correct volume 
of oxygen into the mixing chamber, and 
they also have a different number of 
beveled holes drilled on a circle to admit 
the volume of acetylene that will deliver 


the proper mixture of gases to the torch 
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FIG. 4. ACETYLENE GENERATOR WITH HY 


DRAULIC PRESSURE REGULATOR 
The smallest f these have three acetylene 


holes and the When 


a different-sized flame is required, all that 


larger 4, 5, 6, etc. 


is necessary is to put the correct piece D 
in the proper nozzle and screw this into 
the torch as far as it will go The flat 
piece D will then seat itself on the nipple 
E, as shown 

The acetylene inlet is made by putting 
16 small pipes inside of a larger one. This 


is done to prevent a flash back, as the 
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holes in the 16 small pipes and the spaces 











between them are so small that a flame 
will not pass back through their entire 




















length. This does away with the necessity 





of screens that are liable to clog, and 
nakes a very light torch for the operater c 
to handle. 





Oxygen Inlet 


ee 













CuttTInG TorcH a Zl 
The cutting torch differs from all others | seeernemeet 
by not having an extra pipe to supply the Aocaytenny | 
2 - y , nie f——— ——— \ } 
extra stream of oxygen that is required SS el 








when cutting. Its construction is as fol L ri. 7 Y -D 
lows: The oxygen comes through the LA 
J } Piece D 
WK 
‘m4 
Water Exp. | H \ 
Tank | 





Overflow 


Bection a-b 








End of 


iP ji. 
| | Nozzle 








_— Stand Pipe Ameriwan Machinist, N.Y. 


Gas Supply) 


DETAILS OF OXY-CARBI COMPANY’S BLOW-PIPE OR TORCH 














} | 3 the opening O, where it is burned for are the same with the exception of the 
$ heating the metal to the point of oxidiza- heads shown. 
£ tion so the extra blast of oxygen can In Fig. 9 is shown the cutting and 
i force it out of the kerf. welding torches with the extra tips that 
The cutting torch can be altered in size are supplied with each. The upper one 
by unscrewing the nozzle N and its fitted is the cutting torch and the lower the 
» central piece P and screwing on others. torch for welding. 
} The cutting torch also has its 16 small 


. . Pon — - — 
pipes inside the larger one to prevent * WELDING AUTOMOBILE Parts 


back-firing, as shown by the section ab, Some of the interesting work that has 





Water Main 









Fig. 7. In fact, the construction of both been done with this apparatus is shown in 







7 
To Flush Carb. Holder 


he 
eS... 


Bafety Trax 
Gas Scr 


















Overflow into 
Water Jacket 











~ Water 
Jacket 








FIG. 9. CUTTING AND WELDING TORCHES WITH THE EXTRA TIP SUPPLIED 




















DETAILS OF 


Lit 





GENERATOR 





ACETYLENE 
















HYDRA 





PRES ULATOR 





f it will pass 
hrough the holes JJ to mix with the 


balance 
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e two gases are mixed. FIG. 10. WATER JACKET REMOVED TO WELD CYLINDER HEAD AND HOW 
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FIG. II. BROKEN PARTS OF GEAR CASE 

















FIG. 12. GEAR CASE AFTER WELDING BROKEN 
PARIS TOGETHER 





FIG 13. SINGLE C-FRAME FOR PUNCH PRESS 
AFTER WELDING 
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FIG. 14. DOUBLE C-FRAME FOR PUNCH PRESS 


AFTER 


WELDING 

















FIG. 15. WELDED BI 
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\DE OF 6-FOOT STEEL 


PELLER 
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RED 


ROPELLER 
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Fit Is. AN ALUMINUM CASE AFTER WEI 
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the accompanying pictures. In Fig. 10 is 


shown an automobile-engine cylinder that 
was badly broken in the cylinder head. 
[he figure to the left shows how the water 
jacket was cut off so the cylinder head 


welded up in the places shown 
After 


was 


could be 
by the 


welding 


white streaks and patches. 
head, the water jacket 
the completed job being 


the 


welded back on; 
the right of the halftone. 


shown to 





FIG. 19. SAMPLE OF CUTTING ON 


shown the broken parts of 


In Fig. 11 are 
a cast-iron gear case from a Ford auto 
mobile, and Fig. 12 shows the completed 
case after these pieces were welded to- 
gether. This might appear like an expen- 
sive proposition, but the case was welded 


up cheaper than a new one could be pro- 


it is in use today. 


WELDED PUNCH-PRESS FRAMES 


(Another interesting job is shown in the 
punch-press frame in Fig. 13. Immedi- 
ately back of the opening, as can be plainly 
seen, this press was welded on August 12, 
and has been in constant use since that 
t Next t tl ening the netal was 
5 hes thick, which would make the iron 
back of that anywhere from 2 to 3 inches 
thicl No machine work was necessary 
after welding this piece, which was done 
for Kilbourne & Bishop, New Haven, 


Conn., who use it on job forgings. 


, aoa 
ther iob of the 


same nature is 
1 in Fig. 14 This is a double punch- 
press frame that was welded on both sides 
vhere the white marks are, as it was 
broken into two pieces. The metal on 
tl vas 3 Incl thick on the reinforced 
part back of the opening, which would 
make the balance about 114 inches thick. 
Fach side that was welded was 14 inches 
a the casting being from 3% to 4 
feet hich 


MISCELLANEOUS Jons 


Fig. 15 is shown a steel proy 


BOILER 
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blade of which had a 


piece broken off and this was welded on. 


wheel, one large 

In Fig. 16 is shown a bronze propeller 
wheel, the bore of which was reduced by 
filling with metal. 

In Fig. 17 is shown a split cast-iron pul 
ley that was 48 inches in diameter with a 
face. This was saved by a simple 
weld in the 

In Fig. 18 is shown an aluminum case 


12-inch 


face shown. 


as 


yy 


aby 


cael ; 
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A Vacuum Motor 


By J. C. LELAINE 

When the player piano and piano players 
were first introduced it was quite a prob- 
lem to determine what would be the best 
form of motor for rolling the sheet music, 

The piano player is operated on a vac- 
uum principle, the notes being struck by 
The foot 
air 
from a chamber which is connected by 
rubber tubes to all of the little bellows that 
operate the different As this 
tem the fact vacuum will 
be available, a motor was devised which 


the pressure of the atmosphere. 
pedals on the player piano exhaust 


parts. 
that a 


SyS- 


insures 


would work in connection with this pneu- 
niatic vacuum system. 


OPERATION OF THE MorTor 


The front view of one of these motors 


as installed in a player piano manufac- 
tured by the Baldwin Piano Company, of 
Cincinnati, is shown in Fig, 1, and an end 
Fig. 2. A front 


view of the entire player piano showing 


view of the mechanism in Fi 


the arrangement of the various parts is 
given in Fig. 3. The operation of this 
motor is as follows: When the vacuum 


has been established by means of the foot- 
operated bellows, a small key is pressed 
which releases the motor, and immediately 
air from the atmosphere enters through 


the open ports, which in Fig. 1 are shown 


Pet en. ty lL LE 


FIG. I. GENERAL VIEW OF VACUUM MOTOR 
A, slide valves. B, ports. CC, connecting rods which turn crank shaft. D, vacuum 
pipe E, crank shaft 
after it was welded. Three pieces were at the left. This air forces open four 
broker off of this and the white lines to long bellows, one of which is shown 


the right of the partition show where they 


were welded on again. This has now been 


in use over a year without showing any 


signs of breaking again. 


A sample of the cutting done by this 


shown in Fig. 19. This is a 


company is 
piece of boiler plate that was cut by start- 


ing two holes in the center and cutting 


from them. As shown, it is about one-half 


f th ; f 


he size of the original piece. 


plainly in the foreground in Fig. 2. 
Motion of the is transmitted by 
rods to the crank shaft, 
rotation of the latter, and 
cor- 


bell ws 
the connecting 
establishing the 
as there are four cranks with their 
responding valve mechanism, we have the 
equivalent of four single-acting cylinders 
or two double-acting cylinders. Thus the 
motor can never stop on dead center. 


The slide valves are made of hard maple 
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and ride on hard maple valve seats. For- 
merly it was considered essential to treat 
the face of the valves with graphite to 
reduce friction, but it has been found that 
if the body of the maple is simply oiled 
slightly, it without 
appreciable wear, and the friction is found 


will run_ indefinitely 


to be very small indeed. 


One advantage of the vacuum type of 


ipparatus is that the vacuum serves to 


keep all the valves securely down upon 
their seats and to draw all the joints to 
gether rather than to push them apart as 
pressure would do. Thus leakage is min 


The 


shown in 


valve mechanism is 
‘learly Fig. 2, the 


being fastened to the connecting rods, but 


imized. quite 


valve rods 


working at right angles to the latter. This 
eliminates eccentrics and their friction. 
The other ends of the valve rods are 

















MOTOR 


FIG. 2. SIDE VIEW OF 


A, slide “valves 


B, bellows which act as 


cylinder. 2), vacuum pipe 


secured to the valves by means of pivoted 
The nuts shown in the illustratior 


the posts are 


posts. 1 
made of 


on each side of 
leather. 


Player MECHANISM 
The player mechanism is driven from 


by means of 


the engine small sprocket 


wheels and chains. In Fig. 1 the 
were removed, but in Fig. 3 they are in 


place. Fig. 3 also shows the large number 
small bellows which operate the play- 
ing hammers. 


T he 


connected 


plaver mechanism is not rigidly 


with any part of the regular 


iano-hammer mechanism, but connects 
with the latter by means of lugs situated 
upon the spindles known as the abstract, 

sticker, of the regular piano movement 


When thx 


motor rolls the music sheet past 


AMERICAN MACHINIST 
the openings in the bar at the 
the instrument, the openings in the music 
sheet admit the atmospheric air through 
the rubber tubes to the sets of small bel 
lows in the player mechanism, and thus 
operate the striking hammers to play the 
notes. 


Secrecy in Shops and How It 
Worked in One Instance. 


By E. A. Dixn 


editorials on the above 
While it has a 


tragic side from the viewpoint of the me- 


There have been 
subject from time to time. 


chanic who has traveled a long way to 
get material for an article only to be told 
allow anyone to go through 


still ther 


“we do not 


e is a funny side and 


our shops,” 


front of 


my card, on the back of which 


sketch, and writt underneath 


“Please tell bearer in what issu 


t 


993 
was my 
if the 


MACHINIST the threading device was il- 


lustrated.” 


I wrote in reply somewhat as follows 

“I called on y and wanted t go 
through your works—the doors’ were 
closed Now you want me to pe iT 
doors of ther factory to y lhis 
is not very consistent.” 

I have a file of the AMERICAN MACHIN- 
ist which runs back some years lhe 
other day man called and producing a 
patent specification id 

My i id-so. | have $500,000 
invested in making ¢ in arti | Ww 
find that this 1 (tapping the open speci 
cation) ha patent the m« l we ust 
I would like to look t ugh your files to 
see whether ything | been printed on 
the subject in the AMERICAN MACHINIST 








FIG, 3 
1. vacuum motor B, perforated musi 
playing bellows D, playing bellows which 
at times tl 1S secrecy acts l b n- 
erang 


where they do s very nice work and 
where they must have some very interest 
ing ways of doing 


I got as far as the office but no further, 


being told that no one is allowed into th 


shop. As I sadly turned to go the boss 
pulled a piece of threaded wire out of his 
pocket and said: “Have you ever set ny 
of that work dom 

It happened that the week before I had 
seen work, exactly similar, done at enor- 
mous speed and at very low cost with 
the cheapest kind of labor 

So I got out my pencil and made a 
rough sketch of the device, explaining it as 
I proceeded. I also told i that I ex 
p¢ cted the device wi uld be fully di scribe 1 
and illustrated in the AMERICAN MACHIN- 
ist before long. was mac 


The sketch 
on the back of one of my cards 


Two weeks later a boy called on me with 
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Aéroplanes of Canadian Aérodrome Company 


Two Large Successful Machines Have Been Built; Breadth 50 Feet, 
Weight 1000 Pounds, Supporting Surface 600 Square Feet, Horsepower 40 


B Y his , A LF OR D 


Numberless experiments, many trial aéroplane in describing the machines of Aérial Experiment Association, Dr. Alex 
flights, two successful aéroplanes, a third this company; although by their origin- ander Graham Bell, J. A. D. McCurdy an 
under construction and well toward com- ators they are termed “aérodromes.” F. W. Baldwin, formed the Canadiar 
pletion—such is the record of some eight A few words are necessary to show the Aérodrome Company. Thus, the work 

months’ work of the Canadian Aérodrome re 

























ationship of the work of this company to the original association has been carrie 







Company. certain work that directly preceded. At on by two distinct organizations. With the 
It is perhaps a confusion of terms to page 999, Part 1, present volume, Glenn H. one your readers are familiar; the other 





speak of an aéroplane in connection with Curtiss told us of the Aérial Experiment’ will be considered in this article. 


an aerodrome company, and demands of Association and the aéroplanes that were The home of the Canadian company is 
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AEROPLANE “BADDECK NO, 2” OF THE CANADIAN AERODROME COMPANY 

























THER VIEW OF MACHINE “BADDECK NO. 2” 
















courtesy could easily be relied upon as_ built during its existence [his associa- on the beautiful mountain estate of Doc 
sufficient excuse for my using the word tion was dissolved on March 31 of this tor Bell—Beinn Bhreagh—near Baddeck. 
acrodrome here instead of aéroplane; year. Mr. Curtiss then associated himself Cape Breton. Here is an extensive series 





yet in all my previous articles dealing with with Mr. Herring in the Herring-Curtiss of laboratories on or near the shore of 
heavier-than-air machines I have termed Company, and two of their machines have Bras d'Or lake, supplied with water 





them acroplanes. Thus, to be consistent been illustrated and described in these power from a reservoir back among the 





with previous usage, as well as consistent columns (see pages 49 and 517). hills. During last winter flights were 
with general usage, I must use the term The other members of the dissolved made over the ice of the lake. During 
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FIG. 3. AEROPLANE “BADDECK 


the past summer and fall flights have been 
Bad 


deck river, and about 10 miles from Beinn 
Bhreagh. 


made over a large meadow along the 


THE MACHINES 


Mr. Curtiss in his article took up the 
work of Doctor Bell with tetrahedral kites 
: i aiming 
built 


of various designs and_= sizes, 


toward a heavier-than-air machine 
on that principle and flying under its own 


Experiments have been continued 


power. 
along these lines, but it is with the ma- 


chines that are the lineal descendants of 
the “Silver Dart” 


ticularly interested here. 


that we are more par- 
have flown are 
“Baddeck No. 2.” 
Petawawa, Ontario, 
“Silver Dart.” The 
lights were in June last. Both machines 
suffered damage. “Baddeck No. 1” is—at 


undergoing re 


The two machines that 
“Baddeck No. 1” and 
The first was used at 


} 


in connection with the 


the time of this writing 
and alterations 
“Baddeck No. 2” 1s 
and construction 
No. 1.” It has 
flights over the meadow referred to—th« 
1 


pairs 
identical in size, 


“B vdde ck 


used in some 50 


design 


with 


been 


ngest one of 16 miles on November 1, at 
an estimated speed of 40 miles per hour, 





a“ 
NO, I ASSEMBLED IN 


These few facts 


the importance of thi 


nadian soil. 
A third aéroplan 
design is under cor 
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“Baddeck No ; 
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EP IA = SA 


THE SHOP 


are sufficient to show 


s work done on Ca- 


of a radically different 


S OF THE MACHINES 


Fs and 





stationary tail and a rudder vane for turn- 


ing. The structure is mounted 


upon a 
substantial framework having three pneu 
matic-tired wheels. The six-cylinder en 
, 1 ¢ } 


gine is fastened to the framework just 
above the lower plane and drives a two 
bladed wooden propeller through a roller 
chain. Such are the general features. 


GENERAL DIMENSIONS 
The machines are large, the largest suc- 
cesstul machines yet built on this side of 
the Atlanti 
inche Ss 


Breadth over all, 49 feet 4 
breadth exclusive of wing tips, 39 
feet 4 inches; leneth over all, rudder to 
with aviator, 1200 
feet, 


it factor of 2 pounds per 


radder, 33 feet; weight 


pounds, supporting surface 600 squars 


giving a weig 
1400 1500 


engine, 40. 


and 7 feet wide [he framing is of clear, 
well seasoned spruce covered with a fine 
quality of dyck, known as “racing cloth, 


made for the smaller sails of yachts. Ex- 





FIG. 5. 


3. The machines of th 


Assi ciation 
Lut there are mai 


ment 


sign and constructi 
The supporting pl: 
horizontal and b 
the ends than at tl 


mechanism is mov 








FIG. 4. HAND WHEEL, RADIATOR AND 
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»”” BEFORE ASSEMBLING INTO THI 
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“Sil 


d be- 


ilk or linen ch as was used on the 


ver Dart” rots out in a short time a1 


( nes w less 
he Cal very light spt 1c¢ 
t Ss, set g 6 c 7, tastened to four 
longitudin trips As shown there are 
but three of tl rips, for sheet alum 
\\ dl It . o ] ld he tapric 
t tl real \ lat construction adopts 
light longit 1 bar in place of the 
sheet ! () this bar the fabric 
is stretched ering both surfaces of th 
ribs il 1 lace 1 ront ove the 
front bar lacing then « ed 
with t ] d the pl pre 
sents pert t cl 1 s te thie ur 
[ have | that the ribs are light 
wooden t ch edge of the truss 1 
laminated, made 1 two thi { 
giued togethe ped in for det 
pressut ww pieces r | . 


wit! central hole to lighten them 

Phe thod king these ribs is of 
interest » | ds, eight inches wick 
are bent 1 glued t gether t form he 
sides of the 1 lwo strips thus shaped 
are then glued together with the prope 
spacing block betwee Kach block 1s 


and the 








GASOLENE TANK AND RIBS 
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wide strip is sawed up into individual 
ribs with a circular saw. 

The main planes are spaced apart with 
fish-shaped struts of spruce trussed with 
steel wire. The connections between the 
struts and the the 
frame are substantial sheet-metal sockets. 
The struts tied 
horizontally; the entire scheme of 


longitudinal bars of 


are securely together 
con- 
struction gives a main-plane structure of 
great strength and rigidity. By means of 
the struts the between the main 
planes is divided into 9 panels including 


The 
the 


space 


the wing-tip sections at the ends. 

horizontal breadths beginning with 
center section and reading to the end are 
3 feet, 6 feet 7 
inches and 5 feet. 
planes at the center is 6 feet 3 inches; at 
the ends 3 feet. 


inches, 6 feet, 5 feet, 7 
The distance between 


Tre Truck or CHASSIS 
as- 
is a 


In Fig. 5 we see the truck before 
sembling with the main planes. It 
substantial triangular framework of wood 
carrying three 26-inch motor cycle wheels 
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the double purpose of fastening in the tub- 
ing and providing fastening for the wires. 
When two tubes passing in the same di- 
rection enter a joint, they are telescoped 
and pinned. 


THe TAIL AND REAR RUDDER 

The stationary tail also consists of two 
parallel planes; each 28 inches wide, 12 
feet long and spaced 30 inches apart. They 
are carried on a triangular steel-tubing 
frame from the main planes and at a dis- 
tance of 11 feet from their rear edges to 
the rear of the main planes. See Fig. 2. 

At the center of the length of the hori- 
zontal planes and between them is a 28x30- 
inch, vertical, movable rudder vane. This 
is hinged around its front vertical edge, 
and serves the purpcse of turning the ma- 
chine sidewise in the air. 


SYSTEM OF CONTROL 


The system of control is identical in 
principle of operation with that of Mr. 
Curtiss’ “Gold Bug” described on page 49 
but slightly different mechanism is used. 











FIG. 7. RIBS AND LONGITUDINAL 


MEMBERS OF FRAME 


PLANE— AEROPLANE 


OF MAIN 


“BADDECK NO. 2” 


with 2'4-inch tires. The front wheel can 


be steered. 


THE FrRoNt RUDDER 
The front rudder or control for eleva- 
tion consists of two parallel planes 2 feet 
wide, 12 feet long and spaced 30 inches 


apart. They are placed 15 feet from their 
front edges to the front of the main 
planes. The framing, struts and trussing 


are similar to those of the main frames 
but, of course, much lighter. 

This rudder is pivoted about a horizon- 
tal axis midway between planes and a lit- 
tle back of the front edges. See Figs. 1 
and 2. 

The triangular frame carried out from 
the main planes is made of sections of 
light steel tubing 54 and % inch in diam- 
eter fitted together with aluminum joints 
and stayed with wire. One of those joints 
is shown in detail in Fig. 9. The ball is 
drilled to receive the end of the tubing, 
tapped for a special set screw and the 
tube is slotted to receive the end of the 
screw. The screws are also tapped for 
bicycle nipples to fasten to the trussing 


wires. Thus the special set screws serve 


In front of the aviator’s seat and at a 
convenient hight is a handwheel on the 
end of a horizontal bar that can both slide 
and rotate. Attached to the front end of 
this bar is a rod extending to and at- 
tached to the upper plane of the front con- 
trol, the control A. back- 
ward pull of the handwheel from mid po- 
sition tilts the planes of the control with 
the front edges pointing upward; similarly, 
a forward push and the planes point down- 
ward. 

The handwheel shaft is square in section 
and carries a small grooved pulley held 
The shaft slips through 


for elevation. 


hetween guides. 
this pulley without giving it any motion, 
but when the shaft rotates the pulley ro 
tates with it. A rope 
over this pulley through suitably located 
guide sheaves to a movable yoke fastened 
to the front wheel of the truck. To an 
extension of this yoke are attached wire 


fine wire passes 


cords running to the rear rudder vane 
Thus by rotating the handwheel the front 
truck wheel and rear rudder vane are 
moved in unison, thus steering the ma- 
chine sidewise when on the ground or ir 
the air. 
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In a position to fit around the shoulders 
of the aviator is a tubing yoke connected 
tc the movable wing tips. The shape, po 
sition of the axis and motion of these tips 
are well seen in Fig. 3, which is of ma 
chine “Baddeck No, 1.” As the machine 
tips the aviator instinctively leans his body 
toward the higher side and this movement 
communicated from the shoulder yoke to 
the wing tips sets them to overcome the 
tipping action and restore equilibrium. 


THE PowER PLAN1 

The motor is a commercial automobile 
engine, the Kirkham, made in Bath, N. Y. 
It has six cylinders 415/16 inches diams 
eter by 413/16 inches stroke and weighs 
320 pounds. It is water cooled, splashed 
lubricated and has a high-tension mag 
neto. Under brake test it/develops 40 horse 

wer at 1400 revolutions per minute and 
48 horsepower at 2000 revolutions per 
minute. When used in flights it is oper 
ated at the lower speed. 

As it is intended to fly over the ice this 
coming winter two details of construction 
have been introduced to better handle the 
gasolene and lubricating-oil supplies. <A 
water jacket has been put around the 
mixing chamber of the carbureter, taking 
water from the engine. In this way the 
mixing chamber will be kept at a uniform 





FIG. I2 


AEROPLANE 


AEROPLANE “BADDECK NO. I” BEING ASSEMBLED 


temperature and thus tend to deliver a 

uniform mixture of gas. To prevent chill- 

ing of the Jubricating oil a diaphragm has 

been put into the crank case, holding a 

quantity of oil always in contact with 
' 


moving main parts of the engine, while 


below is the reservoir to which the oil 
drains and from which the pump takes its 
supply. Fastened to the aviator’s hand 
wheel are a switch in the magneto circuit 
and a segment for advancing or retarding 
the spark. Thus the engine is under con- 
trol. 

Che drive 


to the propeller shaft is 


Diamond roller chain over 


Thus the 


through a 


sprockets with a 3:5 reduction. 
] 


propeller speed is ab goo revolutions 


per minute 

The propeller is of laminated spruce, 
7 feet 6 inches in diameter and 9 feet 
pitch At the hub it is reinforced with 
flanges having a square tapered hole to 
receive the shaft. For this detail see Fig. 8. 

There are two other details of this 
power plant that deserve more than pass 
ing notice, for they ar« happy solutions of 
two problems that have vexed in the past. 

The aéroplane radiation has always been 
clumsy in itself, it has been in 


the way and extended a considerable sur- 


a nuisance; 


face to the air, offering nearly as much re 
sistance as would a board of similar dimen- 


sions. 
of horizontal strips giving a curve effect 
These 
tubes entering h 


against 


made of this sheet copper having a wate 
space about 1 


of the exterior 


used, having 
100 
surface having a value of at least 2 pounds 


pe r 


I 


genious design it is made in effect to sup 


shape and location of the gasolene tanks 


and offering head 
port itself in the 
The other interesting 
As ordinarily made 
unsightly offer head 
the Baddeck machines 
tween the in the 
the upper plane, a location 
out of the way, and offering no 


ance what 


There 


square 


square 


tanks 


capacity of 14 Imperial gallons (17.5 U. S 


a 


M« 


Oo 


r the 


llons). 
The 


about 


are 


they 


are 


total 
500 pounds, 


machine, 


FIG, 


flattened 


] 


eaders 





II 


In Fig. 4 will be noticed a number 


and 
shaped to the struts 


abut 


16 inch wide and the curves 
aerTo 
15 tubes on each side as now 


total radiating 


Half 


Che radiator weighs 120 


Fig 


used having 


or 


pounds, so instead of being dead weight 


resistance, 


and plac ed they 


6 shows one of these 


weight of the power plant is 
one-half the 








IN FLIGHT OCTOTRER 


“BADDECK NO. 2” 


21, 


1909 

























FLIGHTS 


As we have stated, over 50 flights have 
been made with these machines, the long- 
est at the time of this writing having been 


When the lake 


continue the 


16 miles. freezes it is in- 


tended to flights over the 


have good reason to expect 
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important forward steps in aviation from 


those trials. 


Because of the lateness of the season 


and unfavorable weather it has been im- 


possible to obtain satisfactory photographs 
of flights. Fig. 12, however, shows aero 
plane “Baddeck No. 2” in flight on Octo- 


ber 21 last. 
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A Milling Machine Turret 


The halftones and line engraving il- 
lustrate an interesting appliance designed 
and put into use at the shops of the Funk 
City Hall 


company 


Machine Company, 23 Place, 
York City. This 


envelop and other machinery and the mill- 


New builds 
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A BEVEL-GEAR BRACKET ON MILLING-MACHINE TURRET FIG, 2 
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BEVEL-GEAR BRACKET ON MILLING-MACHINE TURRET FIG. 4 
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ing-machine turret shown was designed lustrated in Fig. 4, the end mill being used bevel gears are placed. In the case il 



















































































to facilitate the handling of a variety of here also. lustrated the holes for these shafts is 14% 
il- work where numerous settings would be he large cutter illustrated is about 10 inch diameter First a drill 1/16 inch 
led required if the work were to be strapped inches in diameter and it is possible while small is put through, then a single-end 
nk directly on the table of the machine. using this mill to support the outer end cutter carried in a boring bar supported 
ce, In Fig. 1 a bevel-gear bracket is illus- of the arbor by the regular overhanging at the outer end by the overhanging arm 
Ids trated in place on the face of the turret, arm, although this is not essential in tak is run through and finishes the hole to 
ill- and in this position it is held while the ing light cuts on work of the character 1% inch diameter. After roughing out the 

end of the long hub or boss is finished by shown. Hence the arm, as will be noticed, holes at right angles to each ther, then 

he large inserted-tooth milling cutter seen is swung up and pushed back clear of the boring one hole to size. the turret fixture 

n the arbor. Fig. 2 shows the work held work and cutter. This same apparatus is may be indexed one-fourth way around 

and the second hole also machined to 
§ 2 >| size with the boring bat The machine 
- 5 ~ 5 - upon which the turret and the work aré 
< Q ~ ‘ . 
i Ea shown in the illustrations is a Cincinnati 
.* —r ee ae Try 7 e Zen | 7 ——— » 2 . 
r+ No. 2 universal millet 
; | 7 “tut | H The construction of the turret will be 
ES et 7 } ' , 
= t : | bene ba 1 understood upon reference to Fig. 5, which 
o | | | . - , 
i * ate wat an, ¥ ai i ioe, “San gives practically all of the dimensions 
. 
| | / 4 
=— ao J | ak — + |< The locking bolt for the turret Ais 
\ \ f ; ai a shown at B and is operated by crank 
oj} ~ + F | ' . . . : : 
Y Sao F — handle C, which actuates a pinion meshing 
} * \ ° . . . ’ 
ene | ? — with rack teeth cut on the side of th 
' | | ° } 
. ” ocking pin l] ts in which the tte 
o | tu 
| } enters to secure the turret in any on f 
_ | a ' ' 
—_ gi ” ea. the four positions are formed in the bot 
, \ | j ‘ : 
a ee ee +4 t tom f tl turre s indicated by th 
\ / i 
Ss _ dotted lines. After indexing, the turret is 
4 clamped securely by ndle D. Of course 
« — 
oa | ‘wt A where it 1 lesired t dex the turret 
= 3 | - | —_—— thre rh al Ie ther tl 0 degt s 
™* ‘ ro ‘ 
to + / the lock It handle may 1 depressed 
—= ae we } eeaeed nd the ret sw g¢ to the gle required 
t ri dime wal <= ’ | 1 
a ; ~~~ . tod nd clamped. The construction of the d 
| 
| J . 
an ¢ + Scoaien sie, ieatentiemtenientin ait saikeciomn sak uth aateentienten. teenies + ~---- vice 18 § ch tl] t S | di t are re idily 
4 Pd 1 i 1 f swept off with interfering with any of 
/ h tai | 
/ oe +___t ! the operating parts 
; / Y Pi 
4 ry | ar 
t T —_— ———— 
. -_ c 
Se | eee : . 
pe Correcting an Error in a Crank 
D ; . 
“ 
Shaft 
| By H. THomas CLARK 
~ — oo ne - 5 - —— - ——__—_» 
~— 2% am Lee > 
a } ha 
Va | @ Amn a on ? i ’ ° 
- ais = A | \ large crank shaft ordered from an 
i -> in-y | 1,--> 7% uutside concern, was found on delivery to 
ee 7 + - — be 1 inch longer at the center bearing than 
at | 
rT x 
i s-D ; i 
i Tur ’ Dia. B77 ‘ 
J t— 4 ——-—- t-—+ a= ' ; . 
= 2S wae > “ = = = 7 pes 
=. > —- | ify ~~ ON ae | 
ot ee, Agr} 
' = ad iy \< j ey A ! 
, 8 eee I — 
= — t{ fae Bes —__——__—_}—__, |! 7 Ot &\ = 
a a =e 3—— S53, ‘a 
f em] . _ - 
- = i | : 
| + - = = ] 
- @ - ) »' —_— 
dmerican Machin N.1 
be a 6 ne " > 
[ 
American M st, NF 
FIG. §. MILLING-MACHINE TURRE1 CORRECTING AN ERROR IN A CRANK SHAFT1 
the same way but with the table ad also used for drilling and boring opera it had been ordered Che manufacturers 
. ° ° . . . - sSlasrig ¢ rr ror hy 
ted toward the column so that the mill tions performed in the miller. It is ob were willing correct t er » Dut 
cutter can be run in to finish the in vious that the turret may be removed our torge-shop toreman didnt care t 


ends of the two lugs or bosses, which bodily from the machine and placed on wait. Heating the shaft sufficiently at 4 he 


afterward to be bored out to receive some other machine for performing fur rushed it over to the big lathe (where p 
bevel-gear shaft. In Fig. 3 the fixture ther operations where such procedure may vision had been made to preserve correct 
ll be seen indexed one-fourth wayaround be required. alinement), and putting it on centers, 
that another surface may be finished by It will be seen that the bevel-gear screwed up the tailstock, whereupon the 
ns of the end mill which is here used bracket in the halfton nas bosses ar shaft took the form indicated by the full 


th 


place of the large inserted-tooth cutter. ranged to be bored at right angles to each lines at 4. It was then worked to cor- 


till another position for the work is il- other to receive the shafts upon which the _ rect size. 
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Practical Letters from Our Readers 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing-office Methods, Practice and Economy 





WE PAY 


Bending Large Steel Tubes 
We had to bend several hundred mild 
ste el tubes 
and 9.0128 


varying from 234 to 4% inches 


inch thick They were to be 


bent to an are of 300 degrees, and to be 


produced with as little distortion from the 


circular section as possible 

The internal diameters of the circular 
bend varied from 25 to 29.5 inches. A 
heavy 36-inch lathe was used for the 


bending. The tubes were all cut off sev- 


eral inches longer than the required fin- 
ished length to provide means of holding; 
off later. A heavy cast-iron 


this cut 


grooved former and a grooved roller were 


Was 


provided for each size of tube and diam- 


eter The former was cast in halves so 
that the tube could be taken off after 
bending. The former was bolted to the 


heavy faceplate of the lathe. The grooved 
roller was mounted on a journal on a 
heavy square shaft bolted to the lathe 
shears 


Each tube was provided at one end with 


an iron plug about 3 inches long, having 


hole drilled through the pipe and plug 
1 1/16 inches diameter, through which a 
1-inch bolt was put to fasten it to the 
rormer 


he tubes were filled with lead, as sand, 


rosin and pitch would not prevent pro- 


hibitive sectional distortion. Having fast- 
ened a tube to the former, the roller was 
brought up and the lathe was started on 


back-gear speed A helper 


the slowest 


stood by with a piece of 3x2-inch scantling 
for a brake for the lathe at the instant the 
tube end had reached the center of the 
rooved rollet 

ach tube was permitted to remain in 
this position on the former for a few 
minutes to allow the strains to set. Little 
reb d of the tubes was pt rceptible, each 
being found to be within \&% inch of the 


external diameter of the former, while dis- 
tortion from the circular section took place 


\ half 


A 


+ inch only 


hour each was found to be ample time to 
bend one tube of either size 
l , Eng | Tuse BENDER 


Drawing Temper in Emery 


herewith submit a recipe which I have 


used. To draw 


d unfailing whenever 
the temper on small steel parts put them in 
It distributes the heat evenly, 
lead safe to 


conforms to all irregular 


; much cleaner than and 
assures an even temper. 


Mass S. W. GREEN. 


A Wheel Chart for Thread Mi- 


crometer Readings 


In the tool room where I am employed 
all the taps are measured in the angle of 
Wells thread 
rrect 


the thread by Brothers’ 


micrometers The c¢ readings are 


found by formula, and in order to save time 
I devised the “wheel chart,” which we have 


found very convenient, for by its use we 


FOR USEFUL 








WHEEL CHART FOR THREAD 
can quickly find the correct reading for any 
thread that we 
make or 


any pitch of 


called 


size tap in 
are likely t be 


measure. 


upon to 


The chart consists of two dials, the 
larger of which (10 inches diameter) has 
marked on its outer circle the tap sizes 


from 4 to 3 inches, inclusive, by sixteenths. 


Under each tap size is a column of deci- 


mals: these are the micrometer readings 


for all the different pitches likely to be 





MICROMETER READINGS. 


IDEAS 


needed. These decimals are also in con- 
centric circles, all the readings for the 27 
pitch occurring in the second circle, for 
26 in the third circle, and so on. 

The 
and 


smaller dial covers these decimals 
marked on its outer circle the 
"26, 24, the same 
radial space there is a peep hole. 

holes approach the center of the 
being cut on circles corresponding to those 
on the larger dial and expose the correct 


has 


pitches 27, etc., and in 
These 


dial, 
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DIAMETER I10 INCHES 


ACTUAL 


reading for the size tap and pitch that 
register on the outer circles. 

Any pitch is readily made to register 
The 
side-screw movement for the anvil of these 
micrometers the double depth of 
thread are marked in their proper space. 
The small circle in the center contains the 
upon which the readings are 
based. The button marked 4 is for re 
volving the dials and the ear B for hang- 


with any size by revolving the dials. 


and 


formula 





c= 


ee 


ls 


he 


ing up the chart. 
blueprints and tin disks upon which the 
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The materials used are 


prints are mounted. 


Leonarp A. PURSELL. 


Wadsworth, Ohio 


A “Knockoff” for Removing Shells 


from the Punch Press 


In operating the combination die shown 


in accompanying sketches, difficulty was 


experienced in freeing the comple ted shells 
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EB mo 


KNOCKOFF FOR 


REMOVING 


from the ejector The press was sharply 
inclined, but most of the shells refused to 
the mn of a 


the 


drop, held probably by formati 


partial vacuum, when ejector sleeve 


was forced downward by the knockout. 
The shells were, of course, wanted im- 
mediately, and as no air was 


the “knock-off” 
quickly constructed and fitted 


pressure 


available, shown was 


The bearing block B, screwed to the die 


bed, carries the shaft S, upon which are 


mounted the collars A and C. 
A is fastened the strip of sheet steel / " 


lo collar 
bent as shown. Collar C is provided with a 
projection, drilled to allow cord L (fish 
line previously well stretched) to be at- 
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cord is fast 
holde r 


tached. The other end of the 


ened to a screw-eve in the punch 


This cord is so adjusted that when the 
ram is at its highest position, the end & 
of the metal strip is about on the center 
line of the punch. In the partly sectioned 
view, the ram is within al 1/32 inch 
of its highest position, the edge of th 
strip just touching the completed shell, 


When the ram descends, the 
the rubber bat d R 
stud D pulls 


as shown 


cord slackens, and 


attached to collar 4 and bent 


the strip clear of the d 


rie ctly ; 25,000 she Ils 


scending punch 


‘| he de V ice works pe 





























Ram Down 
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SHELLS FROM PUNCH PRESS 
were run Off int st s¢ g at the 1 
of about 5000 per hour he “knock-off 
snapped the shells entirely clear Th 
shells are 1% inch outside diam 7/32 
inch deep, stock No. 26 Brown & Sharpe 
gage soft brass, inch wide 

The die and punch are of the conven 


tional combination cut, draw, and piercing 


type. The method of securing the piercing 
punch may be of interest, as it provides a 
simple and rigid fastening, with the mini 
mum of labor 

Phe piercing punch was fitted tightly in 
the ejector sleeve, and the ejector sleeve 
was also made a tight fit in the blanking 
punch. After assembling all parts in cor- 


rect posi 
were drill 
] mi €] 
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department at my present place, the loss 
has been reduced to 


of 1 


was 45 per cent, It 
per cent, 
steel 
kind 
Can 


on the 


the phenomenal point of 


change in the 
of 


laboratory ? 


without making any 


Can success this be 


supplic d. 
red 


chemist 


analy in a any 


his nnger secret 


the 


put 
treasure box of 
If 


steel, 


spring, opening my 


experience and = success? we, who 


harden tools and treat know this 


steel as it through our 


, 
about 


department, what can be said of the at 
tempt to eliminate the human element in 
the making of the steel itself? 

If a man determines the capacity of 
tool by the way he handles the steel, how 
can it be claimed that a man counts for 
nothing in the making of steel? If the 
personality of the tool hardener makes an 


impression on the life and quality of a 
tool, does not the personality and_ skill 
of the steel melter, steel hammermen, 
ind the steel roller make an impression 
on the life and quality and strength and 
niformity of the steel: 

There is more in a tool than any 
chemist will ever find Chere is more 
in a bar of steel than any chemist will 
ever find It is truly beyond the reach 
of ai laborat I weigl r measure all 
the properties of a bar of steel. ( hemistry 
is a necessary guide in steel making but 


it will never be master. Pyrometers are 
+ 1 


necessary as a guide in tool 


hardening. 


scope is a necessary guide in 


making examinations in tool hardening 
and heat treatment of steel but neither 


Chemistry can in- 


add 


will never grow 


become masters 


dicate what will renew and strength 


to the soil—but chemistry 
crops, without the help of man. Chemistry 


combination with 


is only one thing in 
rain and sunshine and the sweat of the 
brow to make a garden grow and the 


grain to ripen. 

The reason that one steel works makes 
better steel than another, will be found 
in the difference in the organization. It 
will never be true that one man’s work 
is on a dead level with another man’s 
It will never be true that one organiza 
tion of steel workers cannot make bet- 
ter steel than other organizations of steel 


1 


the aim, the determina 


t 1 the hone t the loy Ity backed by 
neial strength, backed by a pride of 
reputation and a desire to excel. It is 
be e there re so v thine itside 
the b | f science that explains why 
e ste works, with the me raw n 
ter will not make od steel in 
other ee] WW rl 
Hlow can tool steel be bought on chemi 
1 analysis when chemi nalvsi Ss the 
l portant thing bout the teel? 
It is important of cours« Phe laboratory 
nd the chemist are useful but all these 
things that can be seen are insignificant 


unseen—the 


seen force that spurs workers to do tl 


mpared with the un 


er 
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we find a variation in the 


Why do 


efficiency of high-speed steels? Is it due 


to the chemical analysis? Surely not, if 
be had 


the best of this steel can by 
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manufactured, we 


both 


steel 


Variation 


the yet 


great 


ment in 


find a in efficiency 
and price of their products. 
The metallurgist and chemist have gone 


with the analysis of 














chemical analysis in the purchasing, then to the fiery furnace 
it is true. Eliminate the man element the best steel that was ever made and ex- 
from steel making or tool making, put pected to reproduce this steel. Some 
your faith in lifeless metal and what be- have succeeded, others have failed. Their 
comes of the dignity of work and the failure may be the dawn of the brightest 
usefulness of fidelity? It is not a ques-_ sunrise the steel business has ever known. 
tion of what carbon, and tungsten, and Leave the analysis to the steel maker; 
iron, ete., can do with man, but it is what learn to use the best he is able to pro- 
a man can do with carbon, tungsten, duce; be sure that you are getting the 
iron, ete. full value of the steel you are using; add 

Let us take the best bar of steel that to your store of knowledge of the cutting 
was ever made in all the world and cut powers of the steel by learning to heat, 
this bar in halves and send out one half without injuring the steel, and that heat 
to a manufacturer who has pyrometers, alone will determine the efficiency of 
furnaces, and all that is necessary for high speed steel. 
the proper treatment of steel, including Davenport, lowa. C. U. Scorrt. 
the hardener We will then send the 
other half of this best bar of steel to 
annthar ranntfacture Lh . . — . 
another mamutacturer who has the Wiring Work for the Hardening 
pyrometer, the furnaces, the cooling baths, : 
in fact, he is provided with all that Room 
science has produced for the hardening eememme 
and heat treatment of steel, but he has Numerous articles have appeared from 
not the man; the hardener with sufficient time to time in the AMERICAN MACHINIST, 
judgment to determine the rate of heat- on methods used in hardening, but not 

Bene — 
Soft Iron Wire 
| —— ane 
A 


\—\-W- 
Q Ole 


Direction of Arrow 
_ : aad 


























= 

z 

= | = 

FIG. I. WIRING 

ing, the rate of cooling, the temper to 
draw at, etc. What will become of the 
tools which might have been the best 
tools ever made in all the world? What 
will be the difference in the two halves 


f the bar f steel ” 


Have not all steel manufacturers ac 


cess to all the ores and minerals entering 
int tl lanufacture of steel? Have 
they not got the best of laboratories for 
maki nalvsis of their steel, as well as 
nalyzit ompetitor’s product? 
This being acknowledged fact and ad- 
mitting hat high-speed steel can be 
| ght from a chemical analvsis, then 
why ré t ll high-speed steels of the 

efict ney y We 97911 =, admit that 
there re a few brands of high-speed 


If the analysis is a safe purchasing 


basis, why do not these steel mills imitate 
the analysis of their competitor? The 
chemist has had access to the chemical 
analysis of all the steels that have been 
made during the latter vear of progress 


truly there has been a great improve- 


\nd 


PIECES 





of 


= 
HARDENING 
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FOR 


enough has been said, to my knowledge, 


in regard to preparing, that is, wiring 
small work in quantities for the hardening 
In typewriter-, adding-machine- or 
work, the small 


and number into the 


room, 


similar where parts are 


thousands, great care 


is exercised in machining these parts ac- 


to gage therefore, great care 


curately 


should also be used in hardening, so that 
the work will gage properly. A large per 
centage of POC vd work is often lost or 


spoiled through carelessness in preparing 
work 


dumping the contents of a box into 1 


a haphazard way and 
| 


1¢ 


or wiring in 


bath. 


If we were to harden one piece, Say like 


the slender piece in Fig. 1, we would 
surely attach a piece of wire to one end 
and immerse it in the bath as straight as 
possible to avoid distortion. If we were 


to harden 1000 pieces this method would 
be 


it would 


slow although 


be 
time it 


rather and expensive, 


not ‘xpensive if we to 
the 
the 


were wired any old way and dumped into 


were 
take ti 


pieces afterward, if 


consider would 


straighten they 








through, as shown. 
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the bath carelessly. My method of wiring, 
shown in Fig. 1, and in the halftones, Figs. 
2 and 3, has proved to be a success, not 
only as a time saver in wiring the work, 
but as a cost reducer in dispensing with 
work, because the 


straightening the prin- 


iple of dipping the work is the same as 
referred to in wiring and immersing one 
piece at a time 


In this method a coil of wire is wound 
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moving it forward as in the sketch. Fig. 1 
all the 
turning the 


wired one; 


the 


show S pieces exce pt 


upon coil one more turn 
rward so as to 


the 


other piece 15S brought f 


catch the wire and complete string 


rod A are now ready to be 


Che coil and 


placed in the box ready for the heat. In 


removing the work from the bath the rod 
A is held by both ends and the work is 
immersed properly, that is, straight down 


A Stock Stop for Press Tools 





The acc 


mpanying etcnes W i 
most efhcient stop for punch and die work 
It is positive in its action as the stock 

},] ; ] 
cannot possibly g it till the blank 1s 
. ; 1] 
cut and it will operate with the press 

, ; ; :; 
working cont isly without slipping or 
jamming 























n an arbor in the shape of a spiral spring 
lhe wire should be wound close so it can 
he stretched or opened to suit the part 

be wired, as in Fig. 1, then cut in 
lengths to suit the box. The next pro 


‘edure is to place the end of a stiff rod A 


in the hole in the bench and place the coil 


By bending the other 


handle the coil is turned or 


nd like a 


tated on the rod 4. and at each turn a 


work is caught in the loop B, 


1ece oT 





O 




















FIG,2 


WORK WIRED READY FOR HARDENING 


The pieces are left on the wire during the 


pickling and cleaning process, and if re 
moved carefully, can be used over again 


Figs. 2 and 3 show different ways of 
using the coil-spring met} 
wiring 


in nickel 


of pieces wired This 
piece s could be used to : dvantage 
plating and similar processes 

\. C. LinpHoLM. 


New Haven, Conn 


a) 





























FIG. 3 


STOCK STOP FOr PRESS TOOLS 


Fig. 1 shows the stop itself and Figs. 2 
and 3 show a die and punch equipped 
with it. As the die shown is a follow die, 
it is necessary to provide a couple of auxil 
liary stops, as shown at 4 and B, Fig. 2, 
to start the stock 

In operation, the stop 4 is pushed in 
and the stock is fed to it, the press then 
cutting two half-blanks and piercing the 
stock for the succeeding tw This stop 
is then withdrawn and the second one B 





_ 


Stock after First Operation 


O 








| } 
oC} 
Stock after Second Operation > 
oO 
| 
, oOCK 


Stock after Third Uperation [ } 


0 OC 





FIG. 4 
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1004 


is pushed in and the stock is fed up to it, 
the tool then cutting two perfect blanks 
and piercing the stock 
The stop B is then 
stock is pushed up to the stop shown in 


more. 
the 


for three 


withdrawn and 

Fig. 1 and again at C in Fig. 2. 
Once at this point the stock cannot pos- 

cutting 


this without 


away the thickness of metal left between 


sibly get past stop 
the two holes from which the blanks were 
cut previously, and for this purpose an 
extra punch must be provided, as shown 
at A, Fig. 3. 

Thus it will be seen that it is only neces- 


to maintain a constant forward pres- 


sary 
sure on the stock and the stop will take 
care of the rest. Fig. 4 shows the stock 


as it appears after each operation has been 
per formed. 
Montreal V 


EpGAR WALTERS. 


Sometimes a machinist starting in at a 


new shop is given a job of accurate bor- 
ing in a lathe that has a chronic inability 
to produ a straight hole. Having had 

eral experiences of this kind, I have 
gi\ re or less thought to the subject 


and will give [ arrived at. 


Usually the trouble is caused by the 





spindle bearings being worn out of line 
with the ways, though sometimes the ways 
have been 1 ised r cut up badly enough 
to cause trouble \ single bruised spot 
! til tl carri oC gh to cause 
tr b the ( | ll his « ( being, of 
cou to locate t bruise n le or 
scrap level wit he surrounding sur- 
face 
lt ¢ he e the lathe sl uld be 
Fi : 
[7 
\ 
\ 
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FIGS. I AND 2. STRAIGHT HOLE BORING IN 


THE LATHE 


thauled, but this is not 


ove ilways conven- 
ient as the boss may not want to lose time 
enough to do it \ kink I have found to 
answer the purpose very well is to change 
the position of the tool in the bore of 
the work being don In Fig. 1 the too 
1 wn as it ordinarily placed with 
the cutting point toward the front of the 
1 hine In « e the bore tapers place 
the tool as shown at Fig. 2. It mav be 
nece vy to move the tool further around 
or else not so far, but a little experiment- 
ing will usually produce a hole straight 


enough for all practical purposes 


Littleton, Colo. Ben LANSDOWN. 
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A Handy Screwdriver Handle 


When a man uses a tool a great many 
times a day he usually little at- 
tachments or kinks to lighten the work 
In assembling ap- 


devises 


as much as possible. 
paratts where a heavy screwdriver is re- 
quired for screws in pockets or other in- 
accessible places, much time is lost; often 
the 
man’s temper is “lost” also) by the neces- 


screw is dropped (and possibly the 


sity of removing the point from the screw 


Spring Clip 
+holding Races 
together. 






y Shank 
; 





] of Blade 
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HANDY HANDLE 


SCREW DRIVER 


a fresh hold, the other 
and 


slot in order to get 


alternative being to change hands 


the screwdriver in place, but on most 
least 
hold things in place. 
the 


ke ep 


assembly work at three hands are 
required to 

1 he se 
for 
which consists in making the palm of the 


handle to 


conditions furnish reasons 


the arrangement shown in the sketch, 


screwdriver turn freely. The 


advantage of this is that after completing 


the forward turn the pressure of the palm 
can be maintained while the fingers are 


hold. A small 


backed around for the 1 
ball bearing is shown in the sketch, but 


1cW 


plate bearing will be found equally 


a flat 
serviceable if the balls are not easily ob- 
tained. 


R chester, N. Y. 


Ratepw W. Davis. 


Repairing a Broken Milling 
Cutter 


which 
It hap- 
a rush order 


The photograph shows a cutter 


broke in two pieces as shown 


We 


pened in this way: 


got 

















THE BROKEN MILLING CUTTER 


December 9, 1909. 
for a lot of Sinch button pliers. Our 
cutters for this job were worn out so [ 
had a high-speed steel cutter blank turned 
fluted and backed off in quick time 
For some rea- 
sen the cutter checked in tempering. The 
cutter was started on the milling machine 
and milled only a few forgings when it 


up 
and sent to the temperer. 


parted as the photograph shows. The order 
was due and something had to be done. 
I said | 
which remark brought forth a good sup- 
ply of chaff, of which I was temporarily 
the victim. I lost no time in tying the 


would fix the cutter and use it, 


cutter together with a wire, placing it on 
a short arbor in a dividing head and set- 
ting the dividing arbor vertical on an ad 
justable table of a grinding stand. With 
a sharp emery wheel and by turning the 
crank of the dividing head, I soon ground 
away the cutter leaving a hub on each end 
as shown. Meanwhile I had a toolmaker 
turn up two collars to fit the arbor. These 
were made large enough and recessed on 
one end so as to just start over the hubs 
cf the cutter. The cutter was soon rigid 
on the arbor of the milling machine; in 
the time that 


less than three hours from 


it broke, it 

[ had an account kept of the number ot 
forgings milled after the cutter broke, and 
found that it 
inch button pliers hefore we discarded it 
I will say that I believe we mill pliers as 


was back on the same job 


milled 41,000 pairs of 8 


rapidly, too, as any of them. 


Chrisman, Illinois. P. A. Scort. 





Laying-off Centers 


Fig. 1 shows a copper rivet 4 driven 


tight 
piece of sheet iron or tin with bent-over 


in a piece of wood B instead of.-th 


corners commonly used in laying out cast 


ings with cored holes. 








FIG. 2 
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CENTERS 


FIG. I 


LAYING-OFF 


One can never be sure, on close work 


that the flat tin does not move a littl 
under the hammer blow. 

Another method I have used on larg 
work is illustrated in Fig. 2, which is 


bolt with a flat spot at C. 
Cleveland, Ohio. Paut CAMPBELL. 





Power 
standard 
for 


The 


fittings 


En 


shoul 


According to and 


tleer, cast ire mn 


be used only pressures below 10 


pounds, medium extra heavy for pres 


sures from 100 pounds to 150 pounds, and 
extra heavy over 150 pounds. 





9. 


Our 
so | 
rned 
time 
rea- 
The 
hine 
n it 
rder 
one, 
e it, 
sup 
irily 
the 
rT on 
set 
ad 
Vith 
th 
und 
end 
iker 
ese 
on 


ubs 
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Discussion of the Previous Question 


Letters from Our Readers Showing How Many Men of Many 
Minds Look upon Various Subjects Opened up in Previous Numbers 
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WE PAY 


How to Produce the Taper 
Punched Holes in One 
Operation 


If your correspondent L. S. F., on page 


744, will use an %-inch punch and a 5/32 
inch die, he will have no trouble in punch 
ing conical holes, except it will be neces- 
sary to have the punch set central, and 
the least defect in this will be shown by 
the punching. This same small punch 


and large die is a cure for the bending of 


the piece being punched, and the power 


necessary to do the work is only about 


one-half. 


There is a good deal in this punching 


would not be expensive to make up one 
punch and die to try it out 
W. B. GrREENLEAF, 
Secretary Southern Stamping 
and Manufacturing Company. 
Nashville, Tenn. 


Several years ago I had occasion to do 
a job of the character described on page 
744. 1 cannot exactly state the dimen 
sions, but the job was very close to the 
one mentioned in every respect. The plate 
was first straightened and then inserted 
in an automatic self-feeding perforating 
press and punched with three sections of 
punches, about 20 in each line. The dies 


for perforating the plates were made as 
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business, from the subpress work where 


he arms and rim of watch wheels receive 
] 


polished finish, to boiler and structural 
teel work. in which the distortion of the 
etal around the holes is that which needs 


be avoided to the greatest extent 


5 degrees, there is scarcely more strain 
ut on the metal around the hole than 
hen drilled. 

JoHN E. Sweet 


The Artisan School, Syracuse, N. Y. 


Referring to your inquiry, on page 744, 

I had this proposition I skould try 
unching with a '-inch punch into a 5/32 
+h die. If the metal is not too soft, 


ay give you the result you wish. It 


R TAPERED HOLES 


follows: The dies had a little more taper 


than usual; about 1 degrees on the side, 
and the holes in the dies were also from 
0.015 to 0.020 inch | reer than the holes 
» be per fe rat¢ d, w! | means that the 
uunches were 1.020 incl sn ille r tl in th 
les in the dies I unches we Iso 
pered, filed \ s t solid 
spring strippe1 9 é erat 
e plate was hel \ sol I the 
stripper on the dies. I never ex enced 
any buckling s work f e, it 
lwavs warps t but this be 
overcome by rolling it straight if neces 
sary It may be that the cause f the 


trouble in this case is that the material is 


t right for this class of work. I would 
advise the use f soft pickled steel if 
possible, or it may be that there is not 


FOR THESE ALSO 


TOOS 








1000 
The chances are, however, that the 
. . . . . ° ‘ff 
whole proposition is impracticable, if 


is relied upon, for it is well 
that a 


shrinkage only 


known by mechanical engineers 


metal ring, shrunk on tubing (as in the 
case of pipe fittings), when heated to- 
gether, becomes loose on cooling. And if 
the product above referred to is to be sub 


considerable amount of heat 
likely the will 


ted to the with 


ject dto any 
rings 


ooling it is 


require to be swea tubes 


something in the nature of brazier’s spel- 
ter to retain them in place. 


Quincy, Ill. J. R. LittLe. 





Pipe Centers 


artic kk " \ Ball Bear- 


Referring to th 


ing Pipe Center” on page 468, I have made 
centers that keep in good condition after 
years of service. They are easily made 


and at very little expense, in the following 
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A PIPE CENTER 


manner: A piece of mild steel A, turned 
one end to fit the lathe spindle, a collar to 
take the thrust and each lathe fitted with 
a pair. Then I have in stock several pairs 
of different sizes of cast-iron centers B. 
Let the holes in B fit the 
end of the spindle .4 with 4% inch of clear- 


\ good practical revolving pipe 


bored well on 
ance at X. 
center is the result 


Old Hill, England. A. B. 





Grinding Milling Cutters 


The articl n page 630, by J. B., 
showing a kink he uses to grind cutters 
by hand se¢ s to be a good one. When 
I receive a gear cutter from the makers, 
tI first thing I do is to put it on 
1 mandrel and between centers and use a 
test indicator t test every tooth on the 
cutting edge, as shown in Fig. 1 

\lmost invariably the teeth show a va- 
riation of 0.002 to 0.005 inch. IT then mark 
all the high teeth Next I mount the 
cutter on an arbor which fits in the spindle 

f ] 


milling machine, using a 


disk wheel whose face has been set in the 
center of the spindle or cutter. The gage 
finger is then brought up against the back 
of the tooth at 4, then grind off all high 
teeth on the cutting edge or face at B 


continue until all the teeth indicate 


and 
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the same hight. I use the finger for feed- 
ing the tooth up against the wheel, thereby 
maintaining all cutting-edge lines through 
the cutter. 
the teeth 


tapping out 


the center of 

When all the 
hight, by merely the 
with the cutter mounted, I put it between 


show same 


arbor 


as before and use an indicator to 


centers 
that all teeth 

The cutter is now 
and the backs of all the teeth ground to 


prove show the same hight. 


reversed on the arbor 











FIG. I. TESTING A NEW CUTTER 
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ITER TO BE 


TRUED UP 











FIG. 3 


GRINDING THE CU 
correspond with the true cutting edge or 
surface, by bringing the finger against the 
surface of the tooth. The cutter is now 
put in the tool-room rack ready for use 
In resharpening this cutter, it can readily 
be seen that it requires no further testing 
for the next four or five sharpenings, just 
bring the finger up against the back of the 
teeth the usual way 


Wis. J. G, 


and grind in 


Milwaukee, 
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Calibrating Pyrometers 


Mr. Dogecla on page 588 says that in 
previous letter |] suggested the observa 
tion of the melting points of certain salt 
guaranteed for accuracy by a responsib! 
chemist, and he complains that I do m 
tell of an 


these melting 


easy way in which to obsery 


points without taking cor 


siderable time and going to considerabl 
expense and trouble 

Since my letter appeared no doubt M 
Dogecla has read the article by W. H. D 
of this city, appearing on page 502, whi 
of all the lalx 


and outfit required for the accurate cali 


gives a‘detailed account 


bration of pyrometers in the method I had 
in mind when writing my previous letters 
W. H. D. is 


quite inexpensive and not laborious, and 


The method described by 


the complete calibration is not by any 
means a long process. 
I would suggest, however, the substitu 


tion, where gas is available, of a small 
concentric jet furnace of the kind mad 
by Messrs. Fletcher, Russell & Co., Ltd., 


the 
furnaces ar 


for 
little 
very handy in every way, and lend them 
selves to the job far better than a smith’s 


Harrington, England, portabl 


smith’s hearth. These 


hearth, and they have the advantage of | 
ing far more portable, as they weigh onl 
a few pounds. They can be used su 
cessfully with a pair of foot-bellows, 

of course, if compressed air is availabl 
it is far less labor, and much more satis 


With a blast of about 
three pounds it is possible to melt hig! 


factory, to use it, 


melting point salts in a comparatiy 
short time, and the ordinary points for 
calibration present no difficulty whatever 
The first cost is from $4 to $s, depending 
upon the size. 

The method of checking 
Mr. Dogecla, and also advocated by W 
H. D., is very simple, but I do not think 
it at all suitable for the original calibra 
tion of any pyrometer. It is difficult to tell 
if Mr. Dogecla offered the method as 


suggested 


means of calibration as well as checking 
As a check it is very useful and cheap, 
a quick method of weeding instru 
“gone off”: during tl 


out 
ments which have 
work. 

I do not think it at all safe to trust 
selection of a suitable pyrometer for a | 
ticular class of work to any maker of 
Whether 


rea od or bad, it must be 


instruments. his reputatior 
remembered 
any maker will only try to sell you 
instrument, and that may be far from 
I think the best 
selection is to go and s¢ 
kinds of 
all the 


the agents know you are on the market 


best on the market. 
to make a 
different 


many pyrometers 


possible, read up catalogs, and 


buying. After a month you will know 
best instrument, especially when you 
obtained all the verdicts of different 
about the country. 


Sheffield, Eng. W. Cora? 
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Making a Set of Blanking and 
Piercing Tools 


The article under the above heading, by 
H. Harris, on page 480, of the AMERICAN 
MACHINIST, excited my interest; but there 
are several points in his method of pro- 
cedure that invited criticism from one fa 
miliar with this class of work 

First and foremost is the cost of making 
the three templets necessary to his method, 
which is obviously quite a proposition in 
itself, for to be of service in turning out 
accurate tools, the outlines of both male 
and female must be alike and a fit, the 
piercing holes in both must agree in pitch 
and in relation to their respective out 
lines ; then, too, the hardened blank or drift 
requires to be slightly but uniformly 
smaller than the male templet proper. All 
this requires careful and time-consuming 
work to produce. This is especially the 
case of an irregular shape as shown, that 
cannot readily be made to direct contact 
measurements 

However, assuming the templets t 
made, it does not seem to me that sut 


1 


ficient use is made of them, for Mr 


ris transfers his piercing holes in both the 
euide-stripper d tl yinch-plate from 
he di Chis mig lone wit t \ 
great possibilit f r cv in the case 
f the guide-stripy but dit nd 
unch-plate must neces ly be some dis 
ince apart yhe ( ( togeth« S 
scribed for tt ferrang llowing the 
ill or reamer t tty much where 

will \ly judgment that better 1 
Its w dl be t ( transferring the 
I g | S 1 c pl cl te nd 
guide-stripper « ctly from the femak 
plet é er described in the 

In putting the holes in both the g d 
ripper and the punch-plate, finish the out 
1e for the punch as described, enter the 
unch through, so as to project from 


both sides, slip the female templet suc 


essively over each projecting end of the 


neh, and drill and ream from each sid 
f the holes to meet in the center, thus 


ducing to a minimum the possibility of 


the holes running In the case of a re- 


ersible blank, and to guard against any 


ulty positioning cf the holes in the tem 


let multiplying itself in transferring, it 


1 1 
( Id he necessary tft nark the te piet 
het d illing the di so that in s é 
ent transferring to the other member 
the tool, corresp ding oles shall be 
‘ ] , 1) rr ' ling |} ] " } 
ited T 1 ¢ responding les < 
plet 
Ix eption night be taken to this +] | 
count of the possibility of t les 
+] h : te} t 
( Ci1¢ ( wing pits ) 
rdening ] + witl caret ] ne li g d 
= 4 7 7 | “+7 
rdening this shoul he negligible, 
ild such change he feared it cf ld he 
vided for by leaving lapping allow 
1 
1! the holes ind correcting them 
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lap, whose largest diameter is a clos« 


ning fit in the guide holes in the 
stripper and charging only the lowe 
tion with the abrasive 


Manchester, England GEORGE | 





Pattern Shop Appliances 


} 


Perhaps James Brown will pardon 


for suggesting what seems to me t 
1 ] 


improvement on his clamp dog described 


+] 
Ll 


ov page 621. The cut will make 
plain, 








es .s 
SSS 
a 
SSS 
t 
\ 
\ L I 
This arrang ‘ 
center for the l \ 
x it in posit 
nch made t t the ente 
Slip it through the clam c 
into the wood, slide t » int 
tion and tap it witl mallet 
Bedford, Engl SM 
A Shrink Fit Problem 
\t page 709 ly ] | g ral 
shrink-fit questi ™ , 
discuss in an effort ' 
Hle desires t 
| > | é = 
T < o 
ik » T 
‘ + } ++ 
7 | , 
teri fone the til 
nation would not 
remove this d | ] t 
lies the solution to ] tion 


guide 


(JAY. 


UC 


i¢ 


he qaoes not 21 tl 
rings to be 
s left t nject 
of procedure 

With que 
quiry in mind nd 
rings ar f sufficient 
stand good “I 
attempt solve hat 
similar es by making 
the tubes so mn t 


rings are shrunk in pl: 
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[ should first take 
ror trial and le: ib 
interior t the ih< 
the ring is shrur n 
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Splicing Wire and Other Ropes suage “married,” as shown in Fig. 1. The laid over and under once more cover the 


two ends are brought together so that the cut ends. Repeat this with all the end 


ends of one rope lie between alternate splicing over and under either once or 
By J. \\ strends of the other. If a short splice, as twice. Then cut the strands in half agai 
shown in Fig, 5, is to be made, a string and repeat as_ before This will give 
The short splice is, as a general thing, can then be tied around the ropes at the nicely tapered splice which is much mor 
better known than the long splice, and I point where.they meet, so as to keep them sightly than the one referred to before. 
ave often heard landsmen say, “I can in place 
make a short splice but not the long splice THe Eve SPLice 
is if » much more difficult.” This 1s THE BEGINNING OF A SHORT SPLICE The eye splice, shown in Fig. 4, is mad 
not true; the one Is as easy as the other, lake any one of the strands, for in- in the same wav. For clearness I dved 
and while they are probably equally strong stance, the white one marked 4 in Fig. 1, the end of the rope black. The ends are 
there are many places where a short splice lay it over the first black strand to the lett ynlaid and the size of eye being decide: 


=e ‘ gS an wal = r is ; nisin ioe : . . . 
cannot, because of its larger diameter, be marked B and under the second black one ypon the end is brought around and ii 


i 


desired can be tied in place with a piec 





of string. The three ends are one at 





time brought under the three strands o 
the rope, each one under the strand whicl 
comes nearest to it. The run of th 
strands is shown in Fig. 4 at dA, BBB. 
They are then passed over a strand and 
under one just as described before. The 
ends can also be tapered off in the same 





Way. 


THE BEGINNING OF A LoNG SPLICE 
After the two ropes are “married,” as 
in Fig. 1, they are, for a long splice, ar- 
ranged as shown in Fig. 2. One pair, a 
black and a white, are tied in a simple 

overhand knot, as shown by 4 and 
Fig. 2. The other ends are twisted to 
gether, as shown, in pairs. This twisting 
is done to keep them in place, and while 
not necessary in this case (a light three- 
stranded rope), shows how to do it in 
the case of a heavy six-stranded wire 


rope which is shown later. 


Tue Next Step 1n A Lone Spice 
The next step is to untwist from each 
other one of the pairs, say for instance, 
C and D, Fig. 2. The white strand ( 
is then unlaid from the white rope to thi 
left and the black strand D is laid in it 
place. When this has been done _ far 





enough, say 6 inches in a small rope, ai 
wverhand knot is tied in the two at / 
Fig. 3, just the same as was tied by 4 and 


> in Fig. 2 (shown in the center 





”) 











On rt of ised for tl ut f 2 neat splice is wanted, tal ach strand SpiicinG AN Eye 1x A Wire Ropt 


] +t zs + 1, ’ svat barat |} - ) - : , " 
lf of it off at this poi mut be care center. The splicing of an eye in a sIx- 
ful to cut the half next to the he, so. strand wire rope is an entirely different 


The ty e then in sailor lan- that the half which remains will, when preposition from splicing one in a three- 
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four-strand hemp or cotton rope. The 
of each strand is prevented from un- 
by binding it with a piece of wir« 

string. The length to be unlaid is 
hen determined and a piece of string or 
wire is tied around the rope at this point, 
s shown at 4 in Figs. 6 and 7. The 
strands are then unlaid to this point, the 


hemp core cut out and a marline spike 





(pointed piece of round steel) is passed 


hrough the center of the rope where the 
rst strand is to be put through. The 
marline spike is withdrawn and the first 
strand is passed through the center of the 
rope; thus there will be three strands on 
each side of it. The second strand is then 
passed into the same hole, but it is 
brought through between the second and 


third strands of the rope. The third strand 





is then passed under the first strand of the 
rope. The remaining strands are passed 
with the aid of the marline spike, each 
under a separate strand of the rope. In 
this way we have a strand coming out 
between each adjacent pair of strands of 
the rope. 

In splicing an eye in a wire rope the 


procedure is now different from that used 








for hemp. Instead of passing the unlaid 








strands over one strand and under the 
next the unlaid strand B, Fig. 7, is passed 
il times around the strand it is first ae OF ae Se 
passed under. In Fig. 7 the rope is opened 
wound, on top of this, with tarred marlin which it is desired to make double, or the 
(called serving). These are, however, wire rope which is broken and is to be 


binding with wire 


out to show the run of B. The strands 
can be reduced in size (first removing the 
core) as the work res on, so ast taper details which have at thing to do with the repaired, ir secured by 
the splice. With wire splicing a good, splicing itself. or string as stated 

The length of the splice is settled on 


heavy pair of pliers and a hammer and 




















anvil or block of iron will be found useful !4K1NG A Lone Sprice 1x A Wire Rope The rope shown in Figs. 6, 7 and 8 is % 
to hammer the splice into shape. After This is used for endless wire cables or Ch diameter, and 18 inches was unlaid 
being finished the eye splice can be cov- joining wire ropes together Phe individ from each end. One-half this length is 
ered with canvas (called parcelling) and ual strands on the ends of the wire rope marked off on each end of the wire rope 
to be made endless, or the parts to be 

joined 
Both parts are wrapped with wire or 
string at tl | rks nad the Strands are 
unlaid up to t bindin The hemp cor 
is then cut off this point. The two parts 
re br ht t é ’ 1 All 
the ! nd w d 
Og ( vault \s 
wire j f y 
{ over! ‘ I 

j ‘ 
j 
) 
' 
P 

‘ 

] > « { ) 
= ; 41 1 \it 

, ws , 
frvo ‘ Al a me ¢} re 
is dot vil ing it vl 
under r ish in a wire-rop 
anfice } » ome . emder te wer cm 
ind under two t ed. The wire can 


FIG. 6 AN EYE AND A LONG SPLICE IN A WIRE ROP be tapered of s previously described 








IOIO 


Practice is everything in the making of a 
Flexible 


diameter 


neat splice in wire rope. wire 


ropes from %& to ™% inch can 
be bought in any large city and are excel 
lent to practise with. 

The long splice, shown in Fig. 6, reaches 
from D to C 
The rope used is % inch diam- 
eter. The ends at C 
partly finished off, while those at BE FG 


and is 2 feet 5 inches in 
length. 


Fig. 6, have been 


are in the same condition, as shown at the 
center in Fig, 8. 


Molding Large Drum Shell with 
Spiral Grooves 





By L. F. Cook 


There are few pieces of work that enter 
the pattern shop and foundry that require 
time to and mold 


the amount of prepare 


drum shells, as 


their 


that is met with in large 


their size compared with weight 
makes them a difficult proposition for the 
When | large 


drum, I mean shells ranging in diameter 


foundry to handle Say 
from 10 feet upward 

lo mold the job both inside and outside 
in brick and loam requires much pattern 
innumerable small 


made up of 


which must be bedded in the loam 


work, 
piece & 
in their respective places, and unless a 


patternmaker is in the foundry to do this 


locating the result is not very satisfac- 
tory. In building the core in brick and 
loam unless ample provision is left for 
contraction, which is frequently over- 
looked, the result is a cracked or badly 
trav ed casting 
The accompanying line drawing shows 
a large spiral grooved drum that we re- 
cently made by using a combimation of 
brick and loam for the tsick ind sec- 
ti l drv sand cores for 1 Inside 
In Fig. 1, .t is a view of the outside of 
the drum showing the spiral grooves and 
brake band that is cast on the top flanges, 
while B shows a sectional view of the 
drum with the reinforced ribs on the in- 
side. In Fig. 2, C is a sectional view of 
the outside of the mold with the sweep in 
position ready for sweeping the spiral 
grooves, which will be described in detail 
later, while D is a sectional view of the 
neld complete, with the cores in position. 
\fter leveling bottom plate G, which has 
taper hole in the center to receive the 
indle //, we used a plain sweep to strike 
bed the line /// that for the 
t for the lifting ring J, which is 
ed with f evebolts / In stril 
ce hb long lne J we bedded in 
1] the tom vf the casting 
\fter Ing e p ng for the seat for 
lit ring J we set it in position and 
t e bed up level with the parting 
| he in b core \/ we 
\ 1 with the tion of 
the tt ni p flanges pinned to the 
Ins nds and the reinforcing ribs arched 
across the face of the box. We also ran 
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the bottom 
lines of 
T hese cores M 


a riser and its sprews to 
flange, and to of the 
as shown at £ and F F F., 


in place in the bed of the lifting 


rib 
:1DS, 


each 
were set 
ring J by using the finger sweep, shown 
in Fig. 3, to line them with. 

We next bedded in the binder ring N 
to keep the cores from overbalancing, and 
prevent their shifting. On top of this we 
set the upper cores M’, eight in number, 
that form the top of the upper flange, the 
inside of the brake band and a small sink 
head on the top. This core was also gaged 
with the finger sweep. 

After having the cores set and anchored 
in position we lifted out the ring J with 
its cores M and set them on the core-oven 
truck. We the brick 
faced it with loam after bedding in the 
bottom flange O and top flange P, which 


next built up and 


were in segments, using a sweep to con- 
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to allow it to slip when the feed screws in 
angle U’ were screwed up. 

The clamps 7 are bored to a sliding fit 
The with its fit- 
tings is supported on bracket I’, which 
has a roller in the bottom and traverses 
order to 


on the spindle. sweep 


the spiral edge of jig S. In 
enable the sweep to cover the full circum- 
ference it is necessary to have a loose 
block IV’ for the roller to run over at the 
start and under at the end of the swept 
circle. For each revolution the sweep is 
screwed out by feed screws to give it the 
proper cut until the grooves are cut their 
full depth. 

When the grooves are cut the mold is 
dressed afid blackened, and the whole put 
in the oven to dry. When dry the mold is 
set level in the pit, the cores lowered in 
place, the center and outside rammed in, 
and the anchor plate put on top of the 
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MOLDING LARGE DRUM SHELL 
form to the line of the mold, as shown. 


On the face of the mold where the spiral 
grooves were to be cut the loam was put 
on sufficiently deep to enable us to cut the 
grooves and leave enough loam outside the 
brick to form the mold. 
\fter it had set sufficiently to cut well 


we mounted the sweep O on spindle H. 


The cutting edge R was made of inch 
teel plate, cut to the proper shape for the 

pe In der to get e spiral thread 
to the gt es, we used the jig S, shown 
in p ion in Fig. 2 1 alone in Fig. 4 
rl sists of a ring about 18 inches in 
diameter, and on top of the rim was cut 
1 spiral equal to the pitch of the grooves, 


jig was 
He. The 
5, was mounted on the clamps 
tight 


The center of the 


neatly over spindle sweep QO, 


Figs, 2 and 
TI: the bolts being drawn sufficiently 


in the slotted holes to hold it in place, but 
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WITH SPIRAL GROOVES 


cores and weighted. A runner was made 
around the mold so as to catch the risers 
and feed them all properly with an even 
flow of iron. 
While this 
handling this class of work, it was the 
first this 
where a number of drums are made, and 
the 


most satisfactory that they had ever tried. 


may not be a new way of 


time it was used in foundry 


all agree it was best, cheapest and 


In the / lish Vechani and IVorld 
Science it is noted that to prevent th: 
formation of rust inside boilers, experi 
ments have been made at the Berlin Tech 


nical Institute, Germany, to use water d 


prived of the air it contains by means of 


charcoal. 
coal h: 


which the boilers are fed, and the 


Sacks of fre shly pre pared cl af 


ve been into the water from 


put 
decré ase 
water 


of rust in the boilers fed with this 


has been about 25 per cent. 
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«* | Giving a Patent for the General Good 


hich 


res The Link Belt Company Presents Herewith a Valuable Patent to the 
. & Mechanical World, Rather Than Exploit It or Play Dog in the Manger 








o0se EDITORIAL CORRESPONDENCE 


vept 

















p is The regular readers of the AMERICAN é 
the Macuinist will probably recall an articl AMERICAN MACHINIS i tu re about 20 
heir in the issue of February 23, 1905, entitled O09 Pearl Street than bolt 
wT} ad ak iad New Yor! 
The Ball Expansion Drive Stud,” wehicl { 
‘ 1 rated | | — Referring to Mr. Hills in is t , 3 ¢ a 
d is illustrated a development in the practices en idee at th a. enamine ( ‘ 
put of the Link Belt Company, of Phi drive stud he saw in use in this shop 
d is delphia, of a method of what may be would say that we find these about a 
| in termed “blind riveting,” for the purpos« strong as bolts of the same diame 
} > . . they ire in to. stay Yes it is , ; i 
in of securing flanges to the sprockets used in inne ( fore 
, patented 
the connection with the Renold silent chain Weta deive ated of ma rivet. has 
This may be more readily brought t wen of great use to us and saved us ts free 
4 : 1 ; nrs ‘ a T rhe ) tid or , 1 ] 
mind by referring to the illustration, many dollar W wn the patent on ical w R 
; > 1 if It is something we might sel ‘ 
shown at 4A, B and C, which shows " f f 
‘ R A . ‘ otherwise exploit uit this is n - : a : é cee 
section of a piece before and after rivet sia ‘Guncieaains t letter f President Dodg n this 
ing. The rivet or stud is a plain piece of We would like to present this patent page. 
stock having a hole drilled in one end, to the mechanical world and will d 
. - , ; ’ so here and now through the AMERI- 
with a chamfer surrounding the hole and . TI Sunk B ‘ 
snag : ar CAN MACHINIST 1e Surface of earings 
then cut off from a bar of cold-rolled We give it for the beneft of any : 
stock. This is obviously a job for th and all who desire to use it and agree 
> ] ; j tive / its > 
automatic screw machine and is a very never to claim any rights, yalt Ri ‘ ‘ R 
or renumerations fo t . : . . 
easy piece to produce : os : fool with for ! er lay down a 
: : Hoping that it wi be as valuable : 
: \ hard-steel ball, bought at a very low be athe Genekineey mokersn ac tt bee set of 
price from the culls taken from the been to us. ne can 
balls selected by makers of bearings, and LinK Be.t Co., nsiderate 2 S 
. : . James M. Dodge, lresident , . 
slightly larger than the hole in_ thé that very thing 
end of the stud, is dropped into the ] rd f 
hole ahead of the stud, which is then anvhow. 
driven into place over the steel ball, 5 that excessive driving weakens rath t 4 “\ 
shown at B The chamfered end of the Iecreases the Id. We alse 
. } : lanst 7 Lot. B. off thaw off 117 ‘ ‘ ca . 
ud aids in closing it around the ball depth of the hol e casting s id general rule ng runs be rw 
It can readily be seen that the amount about twice the diameter of the stud f the “or ( nt ring 
f expansion on the lower end of the stud small sizes and 1 times for large sizes, rectior ' es 
pends upon the difference between the while the variation in diameter betwe 
diameter of the hole and that of the ball, the ball and the hole in the stud will nat t grait whicl y | ll rig 
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{ ‘ mm Machinist witty ‘ : , 
i THE BALL STUD AND THE WAY IT IS USED . 7 - oa “ 
and extended reference to this was made urally vary with the size of the stud, but In the sar ‘ 1 piston and cylhi 
in the article in question. is usually between 1/64 and 32 inch wear in better wit] rcular scores i 
; Sketch C represents the effect of a ball The following proportions represent cylinder, as from a boring I 
. heing considerably larger than the hole the present practice of the Link Belt the scores ran lengthwise of the cylinder. 
and shows the distortion of metal around Company for small-size studs, which will This would 1 ' f S 
the lower end, or the stud might be made save others the time and cost of experi- to pass by the rings, but would hold 
assume this shape if it were thought menting along this lin the oil to lubricate nearly as well. This 
hest to undercut the hole with a wabble is why some engineers prefer a new engine 
drill for special purposes. ¥. . | ; to have a cvlinder tl is t b too 
Practice indicates that the diameter of — oe valet scemetea sm thh 1] ridges hold the il and the 
the hole in the end of the stud be about cmon ay fiona " i i tops soon we: wn to a fine b 
P three quarters of the outside diameter Size of ball : Y 32 It ly s s tl gh tl 2 
, : . Diameter of center bor a f i ; 
hat the depth of the hole in the stud Depth of center bore ? J a obtained ft wear was the best pos 
should equal the diameter of the ball and . surface for a cvlinder and its piston 
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AMERICAN MACHINIST 
Giving a Patent for the General 


Good 


ll attention to the 


letter of 


are pleased to ca 
James 


Belt 


Penn., in 


unusual 
\l. Dodge, president of the Link Kn 
P] i] vcle Iphi l 


WS ISStk¢ 


\mong physicians it is considered un- 


fessional to patent o. otherwise monop 
lize anv invention that may be made for 
e advancement of the art While this 


is hardly possible in a general way 1n com- 


rcial lines, there are many cases where 
is can be done to the mater! il benefit « f 
the general good without causing a seri 
s loss or inconvenience to the inventor. 
There can be n questior t the ad 
tage of the interchange of ice which 
taken place in_ the ulding of ma 
1c tools and other machinery and its 
effect in the advancement of the business 
to 1 present proportio1 1d standing 
\t the same time there are ny pat 
ented d es whicl el vel 
used by the patentees and vet are held out 
( f gene! il with i le cv-1n the manger 
policy, valtic being refused in many 
‘ s¢ when fre¢ Us¢ 1 the cle vice 
would greatly benefit the business as a 
whole withou terially injuring anyone 
coneerned We feel that Mr. Dodge is to 
be congratulated on taking the broader 
view and trust that it will prove an in- 


similarly situ- 


No one would think of denying that a 
thorough system of inspection is good 
thing for almost any shop and that this 
plan of looking after the quality of work 


| 
is largely responsible for the extreme 


ybtained 
h 


establisl 


uracy and duplication which is 
i manufacturing 
with all 


to 


ments. 
things, it is 
that 


many 


good 
feel 
are too 


But, as other 


subject abuse and we sure 


many will agree that there 


cases of inspection gone mad, where work 
which is practically and commercially per- 


fect is ruthlessly rejected 


\ really intelliget t inspector requires 
more than good instruments: he needs a 
good supply of common sense and judg- 

ent to use in connection with his 
micrometet nd snap gages \nd unless 
this combination exists, he loses money 
for the empl r and imposes unnecessary 
| Iship 1 the men who do tl work. 
Just as the purchasing agent should know 

re tl the difference bhetwe« 0 cents 

ula dollar, so the inspector should know 

more than to detect the slightest variation 
from the standard siz 


differ 


which 


out of the question th 


touch between inspectors, 
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really amounts to more than many imag 


ine, and suppose for the sake of argument, 
alike, 


some 


that there is 
still 


methods in 


all measured exactly 
of the 


room 


for objection to 


use, where the inspector be 


of his 


not allowed to exercise any judgment that 


comes a part instruments and is 


possess. 
Caking the of a six-throw automo 
bile 
usually 


case 


shaft, and we have a f 


alle \ 


{ main and 6 


crank 
of journals, 


he 


steel, with 10 


P ° 
pearings 


crank-shaft 
limit of half a thous 


all 


finds a single bearing 


drawing calls for a 
andth 


of an inch in these bearings, 
and if. the inspector 
out of the 
the 


a loss of from $50 to $60 to the maker 


10 with a thousandth variation, 


crank shaft is rejected. This means 


of the crank shaft in spite of the fact that 


it is just as good commercially as the rest 
and that it could have been used with 
almost no extra trouble, and that no one 
could detect the difference after a month’ 


running 


shaft which is rejected if made by an out 


In too many cases the crank 


side party would be used if it had been 
nade in the same shop 
In one case where a set f the Swedish 


gages was installed in an inspection room 


it was found that work was being rejected 

which was a ten-thousandth out when 

would have answered equally well withi 
limit 20 or more times as larg It w 


f the gages in any w 


fault iV. 
allowed to be used 


not the 


were 
Some of this probably comes ft 
employment of inspectors to wil ] 
would not be safe to grant any discre 


such cases it would he petter 


but in 
have 


the character 


limit gages with as wide limits 


of the work will ordinarily 
iked 


dis 


between vital and unimportant 


work lov 
to 


permit and to have rejected 


over by an inspector with power 


criminat, 


dimensions. In other words, judgment in 


real inspection is just as important as 
elsewhere, and it will pay to have first 
class men who can prevent an unneces- 


sarily high percentage of defective piece s 


which are usually absolutely wasted in 
work and material. 
Even when the work is bought from 


outside parties, fair and consistent inspec 
tion pays just the same, for where the 
slightest pretext is used to reject work, 
the maker must make his price enough 
higher to guard himself against loss from 
as the 
sometimes make a slight slip 


this source best men and machines 


as to size 


But whether the maker ever gets back at 
you or not, it leaves a better feeling all 
around, with yourself as well as with the 
ther fellow, to know you have played 
fair and have treated his work as y 
would like to have yours treated 

It all comes as the result of our con 
stant working with the finest measure 
ments until, knowing how closely exact 


dimensions can be followed, we forget that 
there is often no necessity for anything 
closer than a few thousandths on a larg: 
part of the work. 
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New Tools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 
Make it Possible To Do Better Work at a Reduced Cost 


THE LATEST INFORMATION 


The New Becker Milling Machine ct ses with the work done, combined with planer, traversing the table as long as dk 





¢ proper angle for the idler studs or sired, or can be set to let the work ru 
a shafts, gives a feed that is surprisingly under the cutter and back to the stopping 
Those w have watched the develop- simple and _ efficient [he range is from point and then stop, or to stop after 
f nilling n ( ll o.o5 to 0.067 inch per revolution of the single passage of the work. This featur 
te the latest designs of cutter. will often be found very desirable. 
i Hone in this line of tools, lhe sliding head has given way to a The table is 10'2x32'4 inches, is very 
( ill adheres t he ull guided in the frame itself, car- heavy, and is supported by a long saddl 
large fast 1 g belt as a fd ving the spindle to and supporting it in on a knee of substantial design. Thre 
the spindl In addition he has devel- the desired position within a range of 4 curtains of heavy but flexible materi 
| fri whicl el djustment. The microm- mounted on spring rollers, protect th 























FIG. I ik NEW I I VERTICAL MODEI \ MILLER FIG. 2. REAR VIEW SHOWING GUARD REMOVED FROM ROTARY TABLE FI 


and effective, having power enough to eter stop can be located close to the quill ways from chips and dirt. The automat 

carry any cut that the spindle can handle, and in the center, which adds to its con- longitudinal feed is 24 inches and the hat 

even without the tension of the springs venience and accuracy. cross-feed 14 inches. 

shown outside the idler pulley The spindle has five speeds through a The knee is held to the column by 
By making these larger in diameter at gear box at the base of the machine, power special form of shoe which does away wit 


their outer end and letting large flanges being transmitted by the large belt from the usual gib and makes a very substanti 
on the inner ends form friction disks for this to the spindle The spindle speeds bearing which should reduce ‘the wear t 
the feed roller or pulley, a very little range from 80 to 760 revolutions per min- a minimum. It also allows the locking « 
mechanism gives a wide range of instantly ute according to the drive from the line the knee solidly when desired. 

adjustable feed. The tendency of a belt shaft, no countershaft being required. The rotary attachment is driven throug! 


1 


to run to the largest diameter of the pul- On the front of the table is a reversing a pair of spur gears at the back of t 


> +} ' 1 fF +h rLIne which df mechanicm sch . . : ° : 
ley, the pull of the driving belt, which in- mechanism which acts continuously as a small gear box which is used to multipl 
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the range of feeds obtained from the disks 


These gears can be readily removed or 
replaced at any time This is known as 
the class A machi of the Becker Milling 
Machine Company, Hyde Park, Mass. 





Motor Driven Precision Lathe 
Mounted on Cabinet 


Che If ius cs Rivett pre 
Cislol ec | 1 i me net 
and equipp wit arive § t t 
th pparatus is ilete in itself and 
th ; welt f ~ the 
labor r p e€ wo! p as wel 
as in the t Che location of 
motor will be \ Ss up mspection I 
the Iftone the driving pull being 
how I the bottom of the net 
with the belt leading up along the it 
hand side t t] countershaft on the 
cubinet top. With this motor and countet 


shaft arrangement, all speed variations 


from 100 to 1500 revolutions per minutes, 


necessary for the erations of grinding, 
milling, et e obtainable. The drive 
from the cone on the countershaft to the 
corresponding cone on the head is shown 
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A MOTOR-DRIVEN PRECISION LATHE MOUNTED 


ON A CABINET 


1 47 


clearly, as is also the 
to the drum at the t 
milling attachment, grinding spindle, etc. 
The illustrates the  spiral- 
milling attachment secured at the end of 
the bed. 
erated from the driving gear on the lead 


method of belting 


p, which drives the 


view shown 


This consists of mechanism op- 


screw and connected by a shaft and uni- 
worm gearing 
Thus the work 


and the 


versal joints with the 
which operates the head 
to be 
carrying the milling cutter are geared to 


lead. The 


milled spirally carriage 


gether to give the required 
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cabinet upon which t lathe is mounted 
is oO! quartered oak e] lished, and 
sO proportioned as to take as little spact 
s possible yet provide sufhcient surtace 
for the lathe and all of its attachments 
[he maker. is Rivett Lathe Ala 
facturing Cor Brig n, Bostor 
\lass. 
Bench Power Press 

This bench press has the gate actuated 

by means of a knuckle int mechanism 

















PRESS 


KNUCKLE-JOINT BENCH POWER 


used on embossing and 


similar to that 
coining presses, and is adapted for punch- 


stamping, embossing and other 


ing, light 


sheet-metal work. It is provided with a 
l 


one-revolution clutch mechanism by which 


only one stroke of the gate can be made 


by each depression of the treadle, and can 
be run at mediumly high speed 


With 


sure is always exerted, thus producing uni- 


this type of press an equal pres- 
form work The stroke of gate can he 
bed 


and the 


varied up to 2'4 inches, has a 
surface of 12 feet by inches, 
complete machine weighs 500 pounds 

The machine is the product of the Atlas 
Machine Company, Waterbury, Conn. 


Adjustable Sizing Block 


The use of such a tool as this grows on 


a man after he gets accustomed to it. For 


=—a\ 
. © 
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BLOCK 
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AN ADTUSTABLE SIZING 


squaring up on lathes where inside meas- 
urements must be taken in narrow places, 
it is particularly useful. In planing or 
milling work it is also 
work or tools, such as placing straddle 


mills the right distance 


useful in setting 


apart. 


The top surt of the sliding block or 
step is gre lp lel with the bot 1 ot 
thi ase I hy ( | ved ! i 

cdyjustment y the mall screw a e 1 

( fterward clamped to the b by 
t ing rew the LOM lt 
will als ‘ that there 1s lowe! 
Step t the | k sO pal el to tl ASC 
Chis give measurement ot 
3/160 whil top of the large block 
gives 1 5 naximum, alt ih 
the total lenet lv 5 inches 

The te is only 7/16 inch thick and can 
be conveniently rried when necessary o1 
hung up | hole 1 he end The ad 
justing rew re all below the top 
face of block, so are not in the w 
tlie least t re no graduations, being 
set to sl! by m eter or other s a 
ird gages The tool is made by the Tip 
Top Tool Company, 78 Vernon street, 


Worcs ster, \l iss 


A Small Motor Driven Shaper 


, ’ 
small shape 


Hartford, Conn 


ition shows a 


IR he le 5, 


The illustr: 
built by a 

















SMALI MOTO! RIVEN SHAPER 


dr i\ S 


model 


and equipped with a motor 


for manual-training schools’ and 


makers’ use. 
The shaper is driven by a crank, and 
has 7%-inch stroke, while the table moves 


1 


vertically and 9 hori- 


/ 


zontally. 


inches inches 


It is geared 6 to 1 between the 
balance wheel and the 


from the sprocket to the motor. Th 


ram and 3 to 1 


Lincoln motor, of % horsepower, als 


that almost any 
The finest 


feed is 0.0025 inch, the head is graduate: 


has a 6 to I range so 


desired speed can be obtained. 
in degrees and has a positive clamping 


device for fastening it to the ram. 





Magazine Power Screwdriver 
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can be seen, spiral and worm gears 
largely used for the driving mechanism so 

s to secure universal movement in various 
directions. There is a magazine rotated 
from below and having a distributing wheel 
for insuring the constant delivery of screws 
to the screwdriver he general principles 
of the machine similar to those used 
in their other types 

Interesting Chuck Details 

The chucks illustrated herewith 

made by the D. E. Whiton Machine Com- 


are 


are 




















POWER SCREW 


DRIVER 
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can be used together if desired on any 
special work. Used as a two-jawed chuck, 
jaws are placed in slots <4 and 4 while 
for regular three-jawed work ABC are 
used. 


hese jaws have a very interesting ad 


justment to allow any individual jaw to 


be moved either in or out without disturb 


ing its relation to the scroll and allowing 
all jaws to be moved together, in this new 


The 


with 


relation. jaw base C does not mesh 
scroll, but the 


toothed block D, which engages the scroll 


directly the carries 


and is connected with the jaw base by the 


screw G, shown in Fig. 3. This allows 
the jaw.base to be adjusted more than a 
thread of the scroll, all 
further adjustment can be 
the 


which is that is 
necessary, als 
whole thing one 


secured by moving 


or more as desired. 


lig. 3 shows the construction of the jaw 
with the 
the jaw base at each end. 
block D secu 
leaving the upper guides continuou 
itself. the 


chuck in detail, including the wrench with 


two guiding ways which support 
Phe adjustabk 
sa full bearing on the lower 
euide Y 
jaw base ig. 2 shows 


on the 


detachable crank handle. 


The Universal Collet 





The use of a spring collet or draw-in 


chuck has many advantages in som 


classes of work, but as usually made it is 
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is fastened to the 
and the doublk 


access to any point within its range 





AND 3 JAW CHUCK 


Top of Chuck | 
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TAW IS MADI 
pany, New London, Conn., and contain 
several novel features. The chuck at the 
left in Fig. 1 is a combination two- and 


three-jawed scroll chuck. or all four jaws 


TAILS OF CHI TAWS 


CK 


limited in range. In the device illustrat: 


herewith the idea has been to retain tl 
lvantages of the collet and increase it 

advantage it the collet and increase 1 

"17 « ] : - ] _ e : - - 

range by introducing adjustable jaws 

a jaw head, these jaws being adjust 


radially by cams, as shown in the end vi 


being tightened by drawing in the enti! 


jaw head in the usual wav. 
Referring to the 

the faceplate 4, 

guide ¢ the cam slot before 1 

ferred to, and the keys D which allow t! 

head 


prevent its 


illustration, we ha 
a collet hood B, the j 
having 
and out, 1 


jaw to be moved in 


turning and insure a_ pe 


tive drive to the work. The jaw head 
drawn in by the tube running through th 
spindle as is usual, and the spring shown 


around the draw-in head forces the jaw 




















'Qoo. 


n any 
chuck, 


while 




















December 9, 1909. MACHINIST 


~ 


AMERICAN 


| 





~ 














Sw, 


ad out and releases the work as soon as’ any kind can be assembled on one bas 


A UNIVERSAL COLLET FOR THE LATHI 


e draw-in tube is loosened or any number of heads of the same kind, 


The jaws are easily adjusted for differ- arranged and spaced as desired 


it sizes by a pin wrench inserted at / A combination of hand-fed spindles is 





he jaws are furnished either hard or shown in Fig. 1, four heads being grouped 
ft as desired, and the collets are made at any desired spacing and all fed b 
ither “draw” or “push” according to the either of the two handles shown. This 
achine on which they are to be used. provides for simultaneous drilling of four 
he makers are the Cleveland Collet and holes at once without raising the tabk 
lachine ‘Company, Richardson building, and work up against the drills. Clamping 

Cleveland, Ohio, handles avoid 1 ise of w ches 
lig. 2 shows a four-spindle « ination 


Some Interesting Drill Combinations which is 


which can be varied to suit requirement 


The sensitive drills of the Taylor & LBeginning at the left we have a geared 
enn Company, Hartford, Conn., are feed capable of driving a 34-inch drill and 


uilt on the unit system so that heads of next to it a hand-feed spindle of the sami 
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FIG. I. COMBINATION OF HAND-FED SPINDLES FIG. 2. FOUR 


KINDS OF HEADS N ONE BASE 
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is equipped with one of the new tapping 
attachments which allows the use of any 


kind of chuck and places the reverse at 


the instant control of the operator. 
The way in which one power feed is 
made to serve for two spindles is shown 
in Fig. 3, a horizontal shaft transmitting 
the power from one to the other. This 
can be applied to any number of spindles 
until the torsion of the shaft begins to 


introduce serious variations in the distance 
fed by the various spindles 





A Large Special Milling Machine 


This has been designed especially for 


work on electrical machinery for milling 


The col 


16 inches 


grooves in cylindrical castings. 


umn has a cross movement of 
] 


and can also rotate through an are of 60 


degrees on the bed. The saddle or work 
table has hand, automatic and quick power 
traverse on the square ways shown in the 
while the 


center, spindle is driven by an 


electric motor of 40 horsepower through 


gearing which gives it a range of suit- 
ably proportioned speeds, varying from 
2.65 to 53 revolutions per minute. The 
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a foundation, bringing the table but little 
the that the operating 


are reach. 


above floor, so 


levers within 


This is built by Ernst Schiess, Dussel- 


easy 


dorf, Germany. 





A Precision Spirit Level 


The 


level for 


illustration shows a sensitive spirit 


the use of machinists which is 


being put on the market under the name 


eel 


LEVEL 











A PRECISION 


of the “Sterling Machinists’ Precision 
Level,” by the Iszard-Warren Company, 
Inc., manufacturers of surveying instru 


ments, 136 North Twelfth street, Philadel- 
phia, Penn. 

These levels are built in six sizes from 
The 


body of the level is of cast iron and the 


2 to 24 inches in length, inclusive. 








LARGE SPECIAL 


spindle is of forged steel, 10 inches in 
diameter and has both hand and power 
traverse. 

Some idea of the large proportions of 
the machine can be seen by comparing it 
with the man, but it should be noted that 
when in operation the machine is set on 



























MILLING 





MACHINE 


»f brass. A short, accurate cross-level 


is mounted at one end. 


top 
The main bulb is 
graduated to tenths of an inch, and is so 
accurately ground and adjusted that an 
elevation of o.oo! inch at one end of the 
level the bubble to 


division on the glass. 


will cause move one 
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Hardening Furnace for Lead and 
Cyanide Baths 


The illustration shows the latest produ 
of the U. S. Compan 


Providence, R. I., 


Gas Furnace 
in the line of lead an 
One of th 


smaller sizes is shown, mounted at a con 


cyanide hardening furnaces. 


venient hight and equipped with two burn- 
ers, both being supplied by the main inlet 
pipe with jts controlling valves for ga 


and air. When used for cyanide, a hoo 




















HARDENING FURNACE FOR LEAD 


AND 


CYANIDE BATHS 








This 


is especially recommended for hardenin 


is fitted to carry the fumes away. 


fine cutting tools, springs, ete. 





A Novel 


Horizontal Tire-boring 


Mill 


This horizontal tire-boring mill contains 
radically new features, and differs from all 


other machines for similar work, th 
necessary tool holders being arrang: 
inside the work to be bored in such 


way that it is not necessary to remove t! 
tool holders for adjusting the tools. Th: 
are supported in a way to allow the takin 
of a heavy cut without chattering, and 
are fed down through the work, which 
revolved on the annular table outside o! 
the tools by spur gearing. 

The mechanism is auto 
matically disconnected when the proper 


tool-holding 


size has been reached, without the neces- 


sity of measurements on the part of the 
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erator, so that sets of tires can be bored 


the same diameter. It consists of a 
llow cast base, on the top circular 
‘eplate of which are three clamps whicn 
e movable radially. The tire is held 


wn on the faceplate by the clamps; the 
ceplate is provided with a _ centering 
ide formed of an adjustable conical box 
hich surrounds a central pivot on the 
se plate. The tool-holder 
rongly fitted on this central pivot; the 
ipport is U-shaped, closed at top by a 
ver, the two tool holders being diamet- 
the 


support is 


ically opposite each other. One of 


Iders carries two cutting tools for cut- 


ing the retaining-ring groove and the lip, 


e other also carrying two tools, one for 


The 


ughing and one for finishing cuts. 


travel of one tool holder is independent 


f the other; the travel being effected by 
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Unnecessary Work—Shrink Fits— 
Surfaces for Bearing—Lubrication 


By Joun R. Goprrey 


One of your editorials touched very per- 


tinently on “Unnecessary Accuracy,” and 


struck a responsive chord in the breast 
of many a machinist, foreman and super 
intendent—all who really appreciate what 

But 
also important, perhaps of equal 


it means. there is another question 


which is 
importance—the question of unnecessary 
work. 

where 


long ago 


1 was in a shop not 


they were doing scme remarkably good 


milling on the frame doors that cover the 


tool shelves in the base of this particular 

















$2 inches inside diameter As an ex- 
ple of its rapid work, the builders cite 
boring of a tire 34 inches inside diam 
not counting the set- 


work. 


in 10 minutes, 
taking 


off the 


£ or 





From a consular report it is noted that 
invented a_ re- 


there 


Italian engineer has 
rsible 


claimed several important advantages, 


engine for which 


turbine 


e gearing shown. The machine is machine. They were held in a good fix 
rown out of action automatically by ture and a large milling cutter on a ver 
eans of adjustable stops. tical-spindle machine was sweeping off 
A NOVEL TIRE-BORING MACHINE 
It can be driven either from the line’ the metal at a tremendous rate rhe cut 
hafting, or direct by an electric motor varied from \% inch up to 3% inch in spots 
ounted on the frame. A mechanically but the cutter ploughed through it in 
iven pump supplies the lubricant for great shape, finishing a door in about § or 
oling. The faceplate and baseplate are 6 minutes. 
built that the chips and water collect It was remarkable milling but entirely 
a trough cut round the base plate unnecessary and should not have been 
hence they can easily be removed done. The doors can be cast with suff 
This interesting machine is built by cient accuracy and should require no 
reuer, Schumacher & Co., Ltd., Kalk, finish 
ir Cologne, Germany, for tires from 30 As somebody or other said or ought to 


have said, of a brilliant charge in solid 
renks against cannon fire—“It is mag 
nificent but it is not war So tl illing 
A uaieeiiness teas i Reyne aise - 
And some shops at waking up t the fact 
that good castings pay, though only a few 
have really learned the lesson well enough 
t reallv take it t he t 

Another instance was the planing of 
some lathe beds several vears ago wher 


LOIg 
the planer was giving all sorts of exhibi 
tions of getting off metal by the cart load, 
taking cuts that were from '% to 7x inch 
deep. Both tool and planer stood up at a 


good cutting speed, but it 
Something was wr: 
ings or the metal 


pened 


few 


down 


rant 


porous for this ki 


lor 


months 


more 


and the 


SAW 
ago 


than 


wasn't business 
ng with either the cast 


probably both as it hap 


some of these lathes a 
d the ways have worn 
the service would war 
whole surface looks pretty 


1 of a casting. 


Analyzing the question it probably comes 


both 


bed castings straight enou 
over night, the putting 
this 
tha 


to 


the d scovery 


in 


uneven depths of c 
But 
will bear careful stu 


are 


duced by vo 


ran acri 

fits the oth 
have In the 
simil work 
nek the oute 
this case t 
was rprisi 

I he ut 
cylinder wi 
to be In l 
the piston 1 
ir ch ¢ 
pecially 
that Lb 
was sh 

Instead 
ct al re OT 
in at press 
the square 
ture f 337 
bushing 1s 
being shoves 
is als 
the contracti 
that none have 

Speaking 
trem W 
as t ist 
abe u \ ( 
that 
wit if 
body t] 
Ta s ] t 

I 1 emb 
ity ] 
ind nhite 
for bearings 
int e pr 
or @ i] 

\ king 


allow 


to the 


order to 


few shops wl 


the qu 


for 


] 
i 


| 


macl 


etl 


ilty of 


obtaining 


gh to lie 


on of enough metal 


and still clean up, and 
i soft iron must be used 
ne the beds with their 
t, in a reasonable time 


n of Innecessary work 


believe there 


STEAM AND IcE WATER 
— ' 
d example of shrink 
WA cl | Ml n . ss 
f lox tive tires OF 
; st ed to heat 
her tn « od heat, but in 
ence 11 te pe ratures 
was a large cast-steel 
| which id 
t t’¢ ee t n 
. , nor! ns 60 
} ' 
s had 1, one 
. , 
° l a tie 
; , — Is 
, 
, ' is ft NK 
r ting— 
as 
; ' were . 
The really novel part 
thie vl l rw tl ' 
‘ teal I t ed 
¢ h n) 1) nN t 
| 
re heit. The 
$ wat 1 atter 
lace. t linder jacket 
, mcoction nd 
the | hing so tightly 
( ’ rt ) s¢ 
| ON 
tion re Ils the ex 
‘ ny of us have 
We talk 
; | t l 
. , reali 4 
, 7 
ve Well . 
f ! ‘ ‘ ; , ct 
ens 
, ' 
lj jC 1 oT il 
: i WwW ilp 
wed e extensively 
= ds. being 1 Ided 
run with litth 
; ; 
nle was large rattail 
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file with a pulley in the center and running 
in a graphite bearing at each end. It, of 
course, cut out enough graphite to fill the 
teeth lid full, making it a shaft of 
graphite far as the bearing surface was 


‘rned, and it then ran as smoothly as 


conce z 
possible where the shaft is appreciably 
smaller than the hole This shows in an 


rerated form wh 


exage at takes place in any 
lubricant fills in the hollows 


bearing Phe 


and is carried around with the shaft as 
with the graphite in the file teeth \ 
lubricant which can fill in these hollows 
and round them out, yet not retard the 
motion of the shaft by its viscosity or 


stickiness seems to be what is needed. 
An oil expert tells of a large mill where 
the load was almost up to the maximum 


for the 


the stickiness, the tenacity with which the 


engine. A new oil was tried and 


particles hung together, was enough to 
stall the Sounds a bit ’ 
course, but it was the last straw that broke 
the camel’s back, so why not the last drop 
of oil? It 
pe ur 
harder than 


to have a shaft run 


engine fishy. of 


show that the oil we 


goes to 


into a bearing make it run 


may 


hefore; no one would expect 


easily with honey or 


molasses in the bearing. and vet some oils 
can show a close second so “far as sticki- 


ness 1s conce re d. 


Our graphite friends contend that the 
only real, 18-carat lubrication is to use 
graphite to fill the hollows in the shaft 


and its bearing and so solid, 


nonviscous surface that couldn’t stick if it 


present a 


wanted to. 


Some even go so far as to. predict that 
the use of graphite, or some solid lubri- 
cent, will eve ntually replace oil entirely, 
and that it will be fed to the hearings by 
medium de- 


passes on, 


such as water, to be 
the 
carrying away any heat and having per 
formed its mis 


some 


posited there while water 


On 


Speed of “La Demoiselle” — 
Erratum 


A correspondent us the following 


letter whicl urely shows that ther: 
“one ot : Our rresnpondent « 
fused kilometers and meters, and tl 
editor did the me 

The description of Santos Dumont’ 
aéroplane, on page 793, reminds me of tl 
small hb h ee 1 1 12-inch 
cutter He wastes e1 rh energy swing 
ing hic ’ < wl) hend hic 7 os ft tole, 
+H) 9 1 +7 1] 1 nd then springs 
C\ the 1-foot chasm which he could 
€ i] 1 ‘ t ] ic? Ss 

The Aéro cluh’s official record states 
“that the machine rose after traveling 
90 kilometers in 6% seconds, etc.” 

Seventy. kil { is about 43 miles 
going 

The machine “actually r ifter 1 


AMERICAN MACHINIST 


only 4o kilometers (24 miles), but it 
touched the earth again and required 70 
kilometers to fully 
Seventy kilometers is about 43 miles. All 


about 


get under way.” 
was to go 
like going to 


York by 


this preliminary spurt 
Something 


New 


It miles. 
Lloboken 
Philadelphia. 

On solid ground the machine made a 
with 


from way of 


speed of 420 miles a minute but 
only air resistance the machine could not 
make more than 2/5 mile 
looks like 


greater the speed. 


a minute. This 
the greater the resistance the 
We'll 


drills carrying passengers. 


soon have rock 


RAILROADER. 





Forthcoming Meetings 


Engineers, 
December 
United En- 


Mechanical 
York City, 
secretary, 
York City 
Agricultural Engineers, 
1909, 
Uni- 


Society of 
New 
Rice, 


New 


American 
annual meeting. 
7.10 Calvin W. 
gineering building, 

American Society of 
third annual meeting, December 28-29, 
Ames, Ohio F. W. Chase, secretary, 
versity of Nebraska, Lincoln, Neb. 


Business Items 


been reported that Chas. G. Smith 
Pittsburg. Penn., intended to retire 
This is er- 


It has 
Company, 
from the 
roneous. 


machine-tool business. 


The engine shop of Kumberger & Vreeland, 
88 Sullivan street, New York city, has closed 
out, its machine shop equipment being pur- 


chased by J. J. McCabe, 30 Church street, 
New York City 
The Knecht Planer’ Company, Cincinnati. 


Ohio, have recently sold their drill business 
to the Crane Machine Tool Company, of that 
city, and will now make their newly devel- 
oped high-speed planer their exclusive product. 





Business Opportunities 


C. FE. Lund, Wishkah, Wash will erect a 
brat factory 

J. Lockington, Aberdeen, S. I)., will enlarge 
its packing house 

The Brown Cotton Mill at Tiverton, R. L., 

building an additior 

The Erie (Penn.) Car Works is building 


n addition to its plant 


The Minnesota Fibre Company, Lakefield, 


Mint will erect a tow mi 

The Findlay (Ohio) Diteher Machine Com- 
pany is enlarging its plant 

The Crocker Cha ( IPANy Sheboygan, 
Wis will enlarge its plant 

The Burlington Railroad will erect a ma- 


chine shop at Havelock, Neb 


The Milwaukee (Wis.) Vinegar Company 
will ereet a four-story addition 

American Canning Company, St. Paul, 
Minn is entarging its plant 

r Connellsville (Penn.) Iron Works is 
preparing t build an addition 


December 9, 1900. 


The Manitowoc (Wis.) Electric Compan 
Will double the size of its plant. 

The Northern Pacific Railroad wil! erect 
$125,000 foundry at Brainerd, Minn. 


The Conger Safe Company, Oklahoma Cit 
Okla., will erect a new $75,000 plant. 

Ocean Beach Packing Company's clam ea 
nezy at Westport, Wash., was burned. 

Oo. I. Hahn, 
Milwaukee, Wis., 


3010 McKinley Bouleva 


will erect a garage. 


The Twin City Mission Furniture Compan 


St. Paul, Minn., will erect a new plant. 
The sawmill of the Red River Lumb 

Company, at Akely, Minn., was burned. 
The Detroit «Mich.) Gear Grinding Co 


pany is erecting a new factory building. 
Keufield & Lamoreaux, Washburn, Wi 
contemplate installing a box-printing plant 
The Alton (Ill.) Shovel Company will 1 
build its foundry and shops recently burned 
Hugo Fast will Muskego 
avenue, near Burnham street, Milwaukee, \ 
C. A. Meyer, of Clarkfield, Minn., 
stall an electric-light plant at Hettinger, N. |) 


erect a garage on 


will in 


Sauk Cit 
factor 


Brothers, 
erect an 


Dresen 
Wis., will 
The council at Aurora, Minn., voted to pr 
chase a new boiler for its waterworks plant 


carpenters, 
addition to its 


Louis Railroad w 
Watertown, S. |!) 


The Minneapolis & St. 
enlarge its roundhouse at 


The Lett Box and Cooperage Company, St 


Joseph, Mo., will erect a plant in Oklahon 
City. 

The Fergus Packing Company, Ferg 
alls, Minn., will install a_ refrigerating 
plant 


The Iowa Tile Ditching Machine Compa: 


of Stockport, la., will locate at Mt. Pleasant 
lowa 

Mr. Farrar, of Columbia Falls, Mont., has 
applied for a franchise for an electric-lig 
plant. 

The National Car Wheel Company, Cle\ 
land, Ohio, will double the capacity of it 
plant. 

Chas. Bond, Des Moines, lowa, will erect 
a laundry building at Sixth and Chestnut 


streets. 


The Kalt-Zimmer Shoe Company, Mil 
waukee, Wis., will erect a new $60,000 
factory. 

The Malleable and Grey Iron Compan 
Layton Park, Milwaukee, Wis., will erect 
addition 

The Brinkerhoff Stamp Vender Manuf 
turing Company, Clinton, lowa, will remo 
its plant 

The Fostoria (Ohio) Glass Specialty ( 


pany is to erect another factory at a 


of S60.000 
Manufacturing ¢ 


The Minnesota Mining 


pany will erect a sandpaper factory at > 
Paul, Minn 

The Jos. Obenberger & Sons Company, 
waukee, Wis., will build a new machine 
forge shop 

The Wissmath TVacking Company. |! 


Madison, making extensive 


proveme nts 


Iowa, is 


The I. Stephenson Lumber Company 
nominee. Mich.. will build a new mill 
Wells, Mich 

The Western Sugar Company, Hamilt 
Mont.. is considering the erection of a ! 
sugar factory 

The Consumers Ice Company, Sioux © 


Iowa, will erect a plant of about 150 ft 


daily capacity 
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December 9, 1909. 


Cook & Kettering, Geneseo, Ill... manufac 


turers of gasolene engines, are erecting a two 


story addition 

The Titanium Alloys Manufacturing Com 
pany, Niagara Falls, N. Y., will erect a large 
iddition to its plant 

The Iowa Central Railroad will build an 


ther addition to its machine shops at 


Marshalltown, Lowa 
The Owens Bottle Machine Company has 
warded contract for the erection of a plant 


it Fairmont, W. Va 
and Machine 
prepared for a 


Buffalo (N. Y.) Foundry 


plans 


The 
Company is having 


foundry 


new $75,000 

The Pitt Carriage Jfompany, Des Moines, 
Iowa, will build an addition for its auto 
garage and repair shop. 


Company, 192 Pi- 
erecting a 


Crank Shaft 
Detroit, Mich., is 
building. 


Auto 
avenue, 
factory 


The 
guette 
two-story 

The Fort Wayne (Ind.) and Wabash Valley 
will, it is said, establish 
Ind. 
(Ohio) Carriage 
Will manufacture 


tools. 


Company 
Logansport, 


rraction 
shops at 

The Findlay 
enlarging its plant 
mobiles. Need 

The Electric 
Cleveland, Ohio, has 


Company is 
auto 
some 
Weldings Products Company, 
obtained a permit to 


factory. 


erect a new 350,000 
fhe Treport Auto Gasolene Engine Com- 
of Rochester, N. Y., will erect a new 


pany, 
plant at 
The 
Barberton, 
its malleable iron department. 
The Northern Railroad 
onsiderable improvements at its 


Columbia City, Ind. 
Valve 


erecting an 


Fittings Company, 


addition to 


Pittsburg and 


Ohio is 
will make 
shops inp 


Great 


Waite Park, St. Cloud, Minn. 
The Security Stove and Manufacturing 


Company, Kansas City, Mo., is erecting an 


addition, to 
The Missouri, 
has applied for 


at st 


cost about $12,000. 


Kansas & Texas Railroad 
for the erection of 
Mo. 


Company 


a permit 
a roundhouse Louis, 

The 
erect a 


Lumber will 
equipped with 
mill work 
& St. 
Tomah, 


Eaton (Ohio) 
building to be 


machinery fot 


wood- 
working 

The 
oad will 


Paul Rail- 
Wis., for 


railroad bicycles. 


Chicago, Milwaukee 


build a 
manufacture ot 


plant at 
the 

The 
ipolis, Minn., 
N. bD.. for the 


Minne 
a plant in Fargo, 


Bridge Company, of 


establish 


Ifennepin 
will 
manufacture of culverts 
Milling 


was destroyed by re. 


The plant of Chas. A. Krause Com 
Milwaukee, Wis 


Will 


pany, 
spring 
Beloit Wis 


SSO ood 


rebuild in 


Machine Works. 
plant to cost about 


Loss, S200 000 


The Bertir 


will build a 





new 


or the manufacture of sawing machinery 
The Erie (Penn.) Engine Works has put 
hased site f ‘ u it of its plant New 


undry Vy) ‘rected at once 
The Thompson & Norris ¢ 
yn, N. ¥., mar paper, 


will erect ry tactory 


‘ompany 


ifacturin 


bottle pack 


ng, et twelve-st« 


The Kiel Furniture Company 


Wis., has purchased tl plant of B. A. Kipp 
Company and will erect another four-story 
ilding 
The National Iron Works, Toronto, Ont 
is obtained a permit for the erection of first 
ding for a new plant This is to be a 
indry. 
rhe Government sawmill at Neopit, Wis., 
s to inst additional equipment Shing 
ill will als be erected A. M. Riley s 


erintendent 
The Nelson Trading ¢ 
ae oa 


anufacture of cutlery 


‘ompany, Orange 


the market for machinery for the 


Address is 


Post Of 


ce Box 933 


AMERICAN MACHINIST 


The Reed & Prin Manufacturing Com 
pany, Worcester, Mass making achine 
screws, wood screws, etc., will build a two 


story addition 
rhe United 
(Llovd 


Ohio, has purchased site 


and Fy 
Booth Department) 


Engineering undry Com 
pany 
on which a new 


will be erected 
Gehrlic & Shumiata Tile Company 


Ohio, is « 


Wapak 


oneta, ontemplating installing a 


new 100-horsepower wliler and Si- or 60 


horsepower engine 


It is reported that the Hays Manufactur 
ing Company, Eri« enn manufacturing 
waterworks supplies, wi uuild a factory in 


Montreal, Canada 

The W. F. Norman Sheet Metal 
turing Company, Nevada, M¢ is 
a portion of its plant re 
need 


Manufac 
ebuilding 


Will 





ently burned 


new machinery 
Motor ¢ 


tory ir 


It is reported the Lozier ‘ompany 


will erect an automobile fac Detroit, 
Mich... to i 
in Plattsburg, 


cost BSOO OOO 


N. ¥ 
New 


Splitdorf York, manufacturing 


electrical specialties, is erecting a branch 
plant at One Hlundred and Thirty-EFighth 
street and Mott avenue 


The Walworth Run Foundry Company, 


Cleveland, Ohio, will erect a new molding 
room Blower, molding machines and other 
foundry equipment will be purchased 

The Seibold-Speer Machine Company, Fort 
Worth. Texas, recently incorporated will 


ll be 


Seibold, president 


erect a plant tids for machinery w 
opened January 1 LD 
The Isthmian 
ton, D. C 
December 14, for 
the year ending 
Circular No. 544 
The General Motor ¢ 
plans for the erection of a 
plant in Detroit, Mich 
controls the Cadillae factory In 
Oldsmobile in number of 


Canal Commission, Washing 


will receive bids up to 10:50 a.m., 
arbon tool steel 


1910 


furnishing « 
during December 31 
as per 
‘ompany has completed 
S? S00 000 auto 
This com- 


Detroit, 


mobile 
pany 
the 
others. 

The Isthmian Canal C 
ton, D. C., will ree 


Lansing and a 


mmission, Washing 
19:30 a.m., 


eive ] 


vids up to 


December 20. for steel and manganese-steel 
castings, wire rope, chain, saws, pipe cutters, 
screw clamps, steam cocks, ete., as per Cir 


cular No. 545 
Prochnow. chief engineer. Post Of 
Flagstai®. Ariz... would like cat 


(Chas 


fice Rox 276 


alogs of power equipment for sawmill of 
TOO.000 feet dai'y ip t to 1 built in the 
spring alse catalogs f ! hine shop 
equipment ind iron-t f construction for 


power houses 

The Navy Department, Bureau of Supplies 
nd Accounts, Washingtor I). ¢ \ n 
he following bids I) mils 14—I \ 
emery cloth g ds } n ] lra 
eks (schedule Boo er 

chedi HT), 4 ! i D 
‘ nz (sched 7 Ww 

. pip is ed “wid { 4 
schedule my er . ! 
1999) : Dees oR—] s (schedul 
ZO) s ‘ ! chit 


Wells Bros. Cor G d Mass 
Catalog No. 25, des | t gages for 
\. S. M. E. standard machine screws. I 
strated, 8 pages, 5x7 nches 

Sprague Electri ‘ pany 527 4 =6(West 


Thirty-fourth§ street New York 
Form No. 233, 


Pamphlet, 


desc ’ electric } 


ists 


Youngstown, 
shop 


practical 


1021 

shovels, winches Illustrated, 24 pag ix 
inches 

(Crocker-Wheels ( pany Amy] ‘ N J 
Bulletin No. 116 istrating and describing 
motor-generat et 1” pages, 7x10 hes 
Bulletin Ne 117 wit I tor drive the 
laundry 1} pages, 7x10 inches Bulletin No 
118, illustrating and describing Form L di 
rect-current ma nes small powers. 16 
pages, 7x10 inche 





Want 


Advertisements 


Rate 25 cents per line for cach nacrtion 
lhout siz rords make a line No advertine 
ie ts abbreviated Copy should he acnt to 
reach us not ater than Friday for cnsuing 

eck’s issue lusiwers addressed to our care 
will be forwarded ipplicants may specify 
names to rhich their replies are not to be 
forwarded but replics i not be returned 
If not forwarded, they will be destrowed ith 
out notice No information aire hy us re 
garding any advertise) using hog number 
Original letters of recommendation or other 
papers of alue should not he inclosed ta 
unknow correspondents Only honatde ad 
rertisements inserted under this heading No 
advertising accepted from any agency, as 


sociation o individual 
“registration.” or a ¢ 
successful applicants f 


charaina a fee for 
wages of 


mmission on 


Sifwations 


Situations Wanted 


Classificati« indicates 


present address of 
advertiser, nothing 


cia 
CONNECTICUT 
Position as superintendent or chief drafts- 
man; now engaged 1} years’ practical and 
executive experience in both shop and draw 
ing office; modern methods for rapid produce 
tion of interchangeable’ parts Box 965, 


AMERICAN MACHINIS1 


ILLINOIS 

Foreman ( 

efficient on marine engine 

tion wants t make a 
AMERICAN MACHINIS1 

Mechanical 


rth) successful record. especially 
work of all descrip 


change tox = YS3, 


eight years’ 
and nine years 


having 
‘ xper lence 


engineer 
workshop 


drafting and designing machinery and special 
tools, wants position as assistant superinten 
dent in machinery manufacturing plant. Box 
48, AMERICAN MACHINIS1 


Sistant 


Wanted—-Position as 
thoroughly 


superintendent or as 
conversant with piece 


work and up-to-date methods of manufacture 
f interchangeable work: have had 18 years’ 
£ general shop practice at present em 





hloyed in 
nanutacturing 


a responsilhle 


position with a large 
ompany Box 064, AM. Ma 


MASSACHUSETTS 


Experienced t and 


draftsman hav 





ing had extended experience in charge of men 
and worl desire esponsible position. Box 
Y66, AMERICAN MACHINI 
NI I 
Technical d ‘ \ 
en ' ' t 
t ne des 
Sa le VI ne 
mar ’ -" 
nd-hand 
t he ly ml St ‘ ‘ , 
Box 700, A I ‘ M 
Position in New Y ( vy wanted br me 
ex el ! \I | 
I n ry now en] | Box US4, Am. M 
l’ract l har ( neer xr de 
x ? neg a ; h 
energy CK I ind a stomed 
to he espon in ) tion. Box 
Go, A ‘ MACHINIS 
I ne ] I manutactur 
ing su y l i nist technical 
ed t n I al and syste ox 
pert n « t < experimental 
work New \ pre ed. Box 972 
AM \ MA 
S nal ' 1 i? 
; lent g familiar 
! i ! ‘ Ml « | nt and 
! f int nae work ; pat 
| 
ndrv. dis t and ad | rging and 
1 experienc American 7 Box 
ERICAN NPACTIINIS? 
Electrical engir with } hest references, 








preferably in or near New York; three years’ 
experience in Mexico, five years in Chile; 
speaks Spanish and German fluently ; has had 
wide experience, both in selling and = con 


electrical, steam and hydraulic ma 
open for immediate engagement. Ad 
W.,”” AMERICAN MACHINIST. 


structing 
chinery 
a 


dress 
OHlo 


Experienced piece work and rate setter to 
teke charge of machine shop. Box 943, AM M. 
mechanical drafts- 


Machine designer and 
man with shop experience, 2, college grad 
uate, desires change. Box 982, AMER. MacH. 


Position of responsibility by engineer, ex 
perienced in designing, building, demonstrat 
ing, mill construction and equipment; fourteen 
years’ practical experience; technical educa 
tion ee 981, AMERICAN MACHINIST. 

PENNSYLVANIA 
Position as assistant manager by 
works office manager; best of ref 
erences fox 952, AMERICAN MACHINIST. 

Works manager, at present engaged, desires 
change: 22 years’ machine shop and foundry 
experience ; “successful executive, inventive, 
machine designer, duplicate manufacturer; can 
reduce costs and increase production. Write 
fer full particulars, Box 980, AMer. MACH. 

Desire correspondence with firm needing 
representative in territory northeastern Penn- 
center of op- 


Wanted 
comnpetent 


sylvania, with Wilkes-Barre as f 
erations; first-class mechanic, good business 
ability, manager, organizer, office experience 


and traveling. Address Box 06, Wilkes-Barre, 
Penn 

Graduate, age $2. 
eleven years’ experience on 
matic machinery, apparatus, 
machines, typewriters, ete. 
design, developing new machinery, 


shop practice, designer of 
special and auto 
fixtures, adding 
expert on new 
inventive 


responsible 





and practical, desires position 
where the best man only will do Box 55, 
AMERICAN MACHIINIST 


Help Wanted 


Classification indicates present address of 
advertiser, nothing else 

CANADA 
Skilled toolmakers on punches and 
work: wages from 35c. to 45¢ 
Apply Canadian General Electric 


Wanted 
dies: steady 
per hour 


Co.. Peterboro, Ont 

Wanted—First-class man to set piece work 
price and time limits Apply, giving experi 
ence and qualifications to Canadian General 


Peterboro, Ont 

and experienced man to 
machine shop and blacksmith 
with about sixtv hands, con 
nected with large manufacturing concern ; 
man wanted with good knowledge of modern 
methods and capable of handling men Ap 
ply with references and particulars regarding 
experience, stating age and wages expected. 
Box 961, AMERICAN MACHINIS' 


CONNECTICUT 


Electric Co., 
Wanted 
take charge ol 
shop, in Canada 


Energetic 


engineer and 
MACHINIST 

drafts 
manufac 
hydraulic 
and salary 


mechanical 
NGOS, AMERICAN 


Young 
Dox 


Wanted 
draftsman 
Wanted—- Experienced mechanical 
men for detail work, in a concern 
turing general rolling mill and 
machinery state age, experience 


expected. Box 796, AMERICAN MACHINIST 

Wanted——In every machine trade center. a 
live man, with trade acquaintance, to sell a 
high-class and money-saving tool, already 
widely used and advertised: give age, expert 
ence and references tox SSS, AMER. MACH. 

ILLINOIS 

Punch and diemakers; men with experi 
ence on dies for watch parts and familiar 
with master plate system: eight-hour day 
and good wuages: give experience and wages 
wanted Box 967, AMERICAN MACHINIST 


men for 
gage, jig 


operators 


Wanted—Diemakers: high-grade 
small accurate work: toolmakers for 
and tixture work: mflling-machine 
for tool-room work: automatic screw-machine 
perators for Brown & Sharpe and other au 
tomatic serew machines: on this line of work 
cents per hour; 
this rate 


pay competent men Oo 


dded premiums will make iverage 


12 cents per hour hand screw-machine op 

s It nswer give full information Ad 

cls Department O56 Western electric 
‘ D Cl uy 

INDIANA 

Wanted A mechenical draftsman: one who 

is had experience in the « struction of 

tamping presses and dies: give experience. 

ve, reference and state {f married or single: 

the position offered is in a western town and 

will e A permanent to the right man 


Box O75 AMERICAN MACHINIS’ 


MASSACHUSETTS 


Wanted—First-elass draftsmen Apmly Su 
pervisor of Drafting Roo (rene | Eleetrie 
( littsfield, Mass 

Salesmen wanted to handle movable grates 


AMERICAN MACHINIST 


England: salary and 
commission basis; men with engineering ex- 
perience or education preferred; state fully 
qualifications and salary expected. Sox 958, 
AMERICAN MACHINIST. 


Wanted—A practical pump 
can design, estimate power, efficiency and 
cost and superintend construction ; would pre- 
fer a man who has had experience in steam 
engine and electrical work in connection there- 
with Address, giving age, experience and 
references. “ump,” AMERICAN MACHINIST. 

Wanted—General manager's assistant in an 
established trade, from 30 to 40 years old; 
up-to-date general mechanical and business 
ability on estimating, cost accounting, etc.; 
one with shop experience preferred ; executive 
ability, quick and energetic. Applications in 


for steam boilers in New 


man; one who 


writing only, stating terms, and with refer- 
ences, Boston Gear Works, Norfolk Downs, 
Mass. 


Foreman blacksmith wanted in forge de- 


partment employing 25 hands on large and 
small engine and general marine work, also 
tool and furnace work; must thoroughly un- 
derstand nickel steel. crucible steels, high- 


speed steels and be able to get out work from 
the men promptly according to blueprints, 
specifications and date; only an energetic, ex 


perienced executive familiar with modern 
shop methods will be considered; state age, 
experience and salary expected; correspond- 


ence confidential. Address 974, AMER. MACH. 


MICHIGAN 


Wanted—First-class machine designer and 
draftsman; one experienced in woodworking 
lines, tox 959, AMERICAN MACHINIST. 

Wanted—tTen first-class toolmakers who 
have tools and understand jig and _ fixture 
work: customary wages tox 936, Am. MA 


_ Wanted—First-class tool-room foreman on 
jigs and fixtures: one who can get rapid and 
accurate production from a first-class equipped 
tool room. Box 935, AMERICAN MACHINIST. 


MISSOURI 


draftsman who has 
woodworking ma 


Wanted 


Mechanical 
had experience i 


designing 


chinery ; state age, experience and give ref 
erences Apply Rox 988, AMER. MACHINIST. 
Wanted—An experienced man as foreman 


shop employing about 100 men, 


of machine 


who thoroughly understands the manufacture 
of woodworking machinery must have oe- 
cupied similar position: applicant will state 


tox O37, 





age, experience and give re 


AMERICAN MACHINIS1 
NEW TERSEY 
Wanted—Four experienced draftsmen = on 
gas engines: state experience, reference and 
sularyvy expected tox BR, AMER. MACHINIST 


traveling engi- 
with automobile de- 


Technical for positior 
neer: must be familiar 
signs: shop experience preferred : head- 
quarters in Detroit: give full particulars re- 
garding experience Address Dept. H., Box 
176, Newark, N. J 


man 


NEW YORK 
work: 
Mactt. 


Good header men wanted for night 


good pay, steady job Box 918, AM. 
Draftsmen familiar with engine and boiler 

work State age, experience in detail, refer- 

ences and salary expected Box 977, Am. M. 


Wanted—Two or three first-class diemakers 


on small and medium blanking. forming and 
drawing dies for tin boxes tox 933, Am. M. 


Wanted—First-class draftsman on steam 
turbine work: state experience and salary ex 
pected Kerr Turbine Co., Wellsville, N. Y. 

Designers wanted. experienced on fine gage, 
jig and fixture work: detail of exper! 
enee, age and rate expected. Box 941, AM. M 

Wanted—Experienced toolmakers on fix 
and gages: state experience, age and 
rate per hour expected Remington Arms 
Co.. Tioa, N. ¥ 


give 


tures 


Toolmaker with thorough experience of 
jigs, fixtures and tools, experimental and 
fine instrument work, wishes position: best 


references “Omega,” AMERICAN MACHINIST. 


Wanted—TP'aner hands. lathe hands and 
ii-round machinists steady ob no strike: 
tate experience and wages wanted Address 
W Rh. Veirce 169 Vandervoort St., North 


ronawanda, N 


Wanted \ thoroughly competent web print 


ng press draftsman: man of experience and 
lity can have permanent position at high 
lary ommunications confidential. “W. W. 


C.,"” AMERICAN MACHINIS1 
Wanted—For stove plant 
essistant superintendent yriduate pre 
ferred: practical experience either 
mdry ichine shop or sheet steel stamping 


near Chicago, an 


college 





essent 





shop. Address Hl. P. G. N.. AMER. MacH. 
Wanted First-class floor inspectors for 

drill press, milling and bench work: top 

price paid to steady competent men: no 


need apply rine-hour 
Thomas Motor Company 


shop Apply 
tuffalo, N. ¥. 


others 


E. R 
. 
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Thoroughly experienced man wanted to as- 
sume complete charge of stores, shipping and 


receiving in plant manufacturing motor ve- 
hicles; state age, nationality, experience in 
detail and salary expected, addressing Box 
973, AMERICAN MACHINIST. 

Wanted—Clerk for drafting room in engi- 
neering works in small town western New 


York; to enter and index drawings, superin- 
tend filing, copy lists of quantities, ete. Give 
fullest particulars and state salary, address- 
ing Box 939, AMERICAN MACHINIST. 
Wanted—First-class hand screw machine 
foreman; job also includes two Brown & 
Sharpe and one large sized Gridley auto 
matic; man must be resourceful and first 
class handler of help: good pay to the right 
party. Box 960, AMERICAN MACHINIST. 


Wanted—Foreman to run rough grinding, 
polishing and buffing department in a large 
automobile factory; must be a man who has 
held similar position and one who can pro- 
duce results. Address H. A. G.. Care Frank 
Seaman, Inc., 30 West 83rd St., New York City. 

Wanted—Experienced man in time study 
and planhing work in connection with a man- 
ufacturing business; opportunity is limited 
only by the efficiency of the man; state ex- 
perience and salary expected during the per- 


iod of becoming familiar with business and 
demonstrating of ability. sox 944, Am. Ma. 

Wanted—By machine tool works in pros- 
perous city of 200,000 experienced foreman, 
now employed, preferably not over 30 years 


of age, for machine department having 46 
men; must be up-to-date on production by 
interchangeable method; good opportunity for 


right man; give age, nationality, experience, 
salary expected and reference. Box 969, 
AMERICAN MACHINIST. 

OHIO 


Two machinists and two toolmakers wanted. 
Box 978, AMERICAN MACHINIST 


Wanted—First-class machinists: no labor 
troubles. The Heisler Co., St. Marys, O. 
High-class salesman to call on large man- 


pattern shops: ref 
American Specialty 


ufacturers, foundries and 
erences with first letter. 
Mfg. Co., 3920 Superior Ave., Cleveland, 0 

Wanted—Superintendent for factory build 
ing a full line of bakers’ machinery: a man 
with previous experience in this line desired: 
particulars such as age, experience and sal 


ary wanted. Address Box 971, Amer. Macy 

Wanted—First-class sheet-metal man, cap- 
able of managing sheet-metal department in 
a large automobile concern: must be thor 
oughly experienced in punch and die worl 
state age, experience and salary. tox 945 


AMERICAN MACHINIST. 
Machinists—We are 
and invite application 
experience on planers, turret lathes, boring 
mills, milling machines, screw machines, et: 
state fully, experience and wages. Foos Gas 
Engine Co., Springfield, Ohio 
Applications wanted from 
pumps, compressors, etc also 


increasing our output 
from machinists with 


erectors on 
from planer 


hands: boring mills and big radial opera 
tcrs for heavy work; state wages expected, 


past experience and names of past employers. 
Z. Y. X., AMERICAN MACHINIST 

Production expert for large shop manufac- 
turing compressors and other heavy and med 


ium machinery; must be competent to devise 
economical method of machining and under 
stand cutting tools thoroughly: applications 


considered only from those having experience 


and record in such work. A. B. C., Am. Ma 

Wanted First-class machinists, lathe, 
planer, brass molders, drill press, screw ma 
chine. boring and milling machine operators, 


die sinkers and patternmakers who are seek 
ing positions or desirous of improving on those 
which they have, to register their names and 
addresses with the free Employment Depart 
nent of the National Metal Trades Associa 
tion Address Commissioner's Office, 605 Nev 
England Building, Cleveland, O 


PENNSYLVANIA 


Wanted—Too!makers. machinists, assem! 

lers and all kinds of first-class mechanics 0! 

automobile work. Box 934, AMER. MACHINIS 
Help Wanted—Desiener and draftsmen 

general machinery first-class designer 

able of taking charge of work: 

draftsman wanted. Box S90, AMER 


_ Wanted—Particular and ingenious machi 
Ist for assistant foreman: shop manufacturing 


also ol 


Mac‘ 


mechanics’ tools: this is an opportunity f 
the right man. State experience and wag 
Box 976, AMERICAN MACHINIST 

Tool designer wanted, having technic 


education, shop and drafting experience, f 
miliarity with press and die work and aut 
matic machinery, by Philadelphia concen 
engaged in drawn and stamped sheet meta 
manufacturing: salary $30 per week: e! 
gagement January 1; permanent position 
state in detail, age, education, experiet 

married or single, references. Box 970, Am. M 
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ue | A Running Balance Machine 


n engi- 
n New 
uperin- , A Simple and Satisfactory Solution of a Long Standing and Puzzling 


stress. Mechanical Problem Which Is of Constantly Growing Importance 
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l first 
right 
inding, The accompanying illustrations show a DESCRIPTION OI THI \LACHINE mitted to vibrate horizontally to a limited 
large by . . : 
ho has ew departure in machine-shop practice Fig. 1 shows a front view of the ma-_ degree. 
Treos machine by which perfect running bal chine with a shaft and wide-face pulley Multiplying pointers, shown plainly in 
k City. nce of long revolving pieces of ma- ylaced upon it in order to determine what Figs. 2 and 3, are so connected with the 
! i I I g ; 
— hinery may be secured. It is the result needs to be done, in order to give it a supporting rods as to vibrate with them 
imited of extended use of an extemporized ap- running balance. The shaft rests at each and to magnify the vibration to the eye. 
t i . 
e eX , — . . - - . . . . 
@ per paratus by the Norton Grinding Com- end upon four rollers, two of which are Upon the extreme left of the supporting 
. and pany, of Worcester, Mass., for giving plainly seen, which are mounted in suit- knees. are two universally adjustable 
A q } : 
pros- 
‘eman, 
years 
ig 44) 
m by 
ty for 
‘lence, 
969, 
oe eee ee ee Owe 
. . | . 
inted. =| 
i 
labor — 
0 
man- 
ref 
ialt 
d. oO 
build 
man 
ire« 
y ro 
[ACH 
can 
+} 
o4 
tput 
etc 
a 
on 
anet 
ted, 
yers 
ifac 
ned 
vise 
der 
ions 
Pn 
Ma 
the 
m 
ee} 
108 
an 
art 
ei 
Y 
) ; I. THE NO} NNING BALANCH \CHIN 
the rapidly revolving members of their able cradles, the cradles being R t< 9 ' ‘ 
grinding machines a running balances It mounted upon the ends of vet | l Ives 
is the belief of Mr. Norton that run rods seen more clear] in Figs. 2 and 3 these 1 rkings S 
ning balance is a far more important These rods rest steps whicl ( ted with 1 
matter than is OCTI¢ rally accepted He be adiustable verti 1! the | ] | ( ] 
heves that in many cases, notably aut handwheels at the elbow f the sup t t 4 | | ~ 
bile crank shafts, flywheels and clutches, ing frames, the adjustment being for thi iF s s 
the prevailing practice of giving these purpose of levelin he shaft to be bal lainl s wit! 
parts a standing balance only, frequently anced and of suitab! tight g th | g Ss \ eans of 1 
results in more harm than good and it is driving belt. The vertical rods _ pass ros | | to | 
Ml nerfectly easy to conceive conditions through disks of rubber contained in the | 1 | ! t 5 
‘ ‘ +1 | | | | 


which amply justify this belief. supporting knees whereby they are per wor eunee aia _ 
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[HE OPERATION OF THE AIACHINI 


\fter mounting a shaft in the machine 


it is put in motion and by means of 


adjusted 


their 


controller the speed 1s 


the pointers vibrate to 


imount—this speed being — that 


ynehronizes_ with 


the 
lulums 


onsidered as pene about 200 rev 


lutions per minute \t either slower 


] 
‘ 


higher speeds than 


the pointers 

the speed be 
disappear 

ind it is a fact revolving 

balanced at 

need at all 


mply that the 


one 


the 
mtil 
maximun 
which 


supporting rods 


piecc 
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point upon the shaft. Were it possible for 
piece to revolve freely in 
the 


the mark would indicate exacth the 


the space, as, 


for example, earth revolves in space, 


radial 
weight must 


line on which a correcting 


be added or removed, but under the con 
which 


the 


dition of partial constraint pre 


vails in the actual machine, mark 1s 


1 


for 


ehind this radial line It is this 


| | made to 


reason i 1¢ 


shaft 1s run in 


since by thus testing it, 


are mad 


Loth directions, 


which lag equally 


radial line which it is de- 


With the 


div ice 


behind = the 


sired to find two marks made, it 


nly remai the angle between 


find this line, and from 


then im ¢ ( *" [0 


some spot near as possible to the end 
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Curious BEHAVIOR OF REVOLVING PIECES 


There are more things in running bal- 
ance than most people have dreamed of 
in their philosophy, and it is a curiou 


fact, which we will not attempt here t 


explain, that as the balance is improves 
the behavior of the piece to a certain ex 
tent itself. 
with a badly 


peters will vibrate 


\s already stated, 
out of balance th 


reverses 
pic ~ 

more at the synch 
ronizing but 
the piece nearly balanced this ceases t 


the 


speed than above it, wit! 


vibration of pointers in 


be true, the 


creasing as the speed is raised above thi: 
he final test the pieces are 
a good deal higher speed 


point, and for t 


thus driven at 


than in the beginning. 




















UNBAI 


\NCED 


rapidly than 
‘onsequently 
the 


lake diminishes as speed 
I 


INTERPRETING INDICATIONS 


When the 


maximum of 


THE 


speed is thus adjusted 


the vibration, the 


adjusted by the hand until it 


MOTION 


his line, but op- 
for in this 


light 


shaft; ma- 


side is the side, a 
amount of stock is ground off, and 
is then | L Fm 2 

both of which were taken with the 
in motion, show, the condi 
the pointer, th TP anced and 


balanced condition of automobile 
the first trial the two pointers com- 
although than 


The 


treated 


monly vibrate 


the 


one more 


other. end which behaves. the 


worse is first and as it ts 


the 


1¢ two 


cor 
rected other end 


] 
t 


‘ommonly improves, 


pointers frequently coming to 


rest together. 


\ BAI 


ANCED PIECE IN MOTION 


\ new condition presents itself in the 


‘ase of long six-throw crank shafts 


shown in Fig. 4 in which an intermediat« 
supporting knee with its recording scribet 
With such shafts it 

that after the 
in perfect balance the middle 
ve out of ‘his is no doubt du 


to the fact 


will be 
ends ar 


stil 


frequently 
will 
balance. 
that, because the shaft is vers 
that it 


metal 


slender and has considerabl 


weights of revolving at a con 


siderable radius, its critical speed is low 


lack of | 


throws it 


so that the slightest cal balance 


near the center into vibration 


there, even though, as a whole, the shaft 
Whatever the ex 
the 


is in perfect balance. 


planation, the fact is undoubted and 
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PIECES 
ing bal- 
med of 


curiou 


here t 
iproves 
ain ex 


stated, 
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use of a central knee is frequently neces- 
sary. 


FLEXIBILITY OF THE MACHINE 


A comparison of Fig. 1 with the other 


illustrations will show that great flex- 
ibility is required in the matter of pulley 
ratios in order that the piece to be bal- 
anced may be driven at the proper speed. 
This is provided by an assortment of 


pulleys which are stored in the cupboard 


shown opposite the motor. These pulleys 


split and have a _ single confining 


are 
screw collar so that they may be quickly 
placed ired 
position upon the shaft. 


and sect in any convenient 
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An Electro Micrometer 


By Georce J. Murvock 


meet the re- 


t til 


This tool is designed to 


quirements of those who have experienced 
obtaining accurate 


in measure 


the 


difficulty 


ments of inside diameter of bushings 
S| 


and other work when held in a chuck, 


the 
be 
th 


1S purpose, 


where the hole is so small that com 


mon inside micrometer cannot used 


While especially adapted to 


it is also a superior device for obtaining 


correct results with the surface plate, and 


for general testing and comparison 


extrem 


de l Cay 


in electricity. 
Terminals that 
tions will show 
brought togethet 
us, and le 
ScTis« with the \ 
adds to the tool 
rect determina 
THe Mi 
\lr 
\n examinati 
disclose in Fig. | 
\ muicr er 
h rdenes vl 


h that is inherent 


of touc 
are under proper condi 
contact when they are 
in a way that is marvel- 


mbination of the aural 

isual in using this tool 

nakers ab lity to ybtain 
[ETER Hy ip ITs 

HA) 

i illustrat wi 

i pl nN cW ft tl I ] 

! tt iched t th 

lapped frame M by 




















FIG. 4. BALANCING A SIX-TH CRANK SI 
Similarly in order to provide for -bal \s herewith show : t e of 
ancing shafts of widely varying diameters my own very urgent needs in the direc- 
a series of supporting cradles of various tions indicated, and c r it s been 
sizes are necessary and these are pro- my purpose to produce a tool of the great 
vided as shown in the foreground of est sensitiveness for precision work that 
Fig. 1. must be so accurate as to defy criticism 
While an explanation of the principles It often happens on lathe work, but mors 
of running balance is necessarily some- frequently with the universal grinder, that 
what involved and even obscure, the a sleeve or bushing must be made exact 
practice of putting parts in running bal- either in parallelism or taper, and to take 
ance, now that a suitable machine has’ the work out of tl ~huck t easure 
been provided, is extremely simple. The the inside end is impracticable. Heret 
subject is of constantly growing import- fore more or less unreliable means have 
ance and the enterprise of the Norton been used to ascertain the truth of the job 
Grinding Company in developing this ma- all of which to the best of my knowledge 
chine should be followed by its wide are wasteful of time and generally fail to 
zdoption and a resulting improvement give the results expected 
in many classes of rapidly revolving ma- The human hand directed by brain 
chinery. more er less fallible, cannot attain the 
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will cause the gear H 
As the 


uses for which the tool is designed never 


micrometer head 


to turn precisely one revolution. 


call for more than a few thousandths roto- 
tion of the this ratio of the 


gears is permissible. 


thimble A, 


Tue NEEDLE BAR AND HOLDER 


The top end of the shaft K enters a hole 
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solid with the frame M, the use of which 
will be later explained. 

that the needle 
through an arc of 180 


It will be seen bar J 
will swing on N 
degrees, either vertical or horizontal, and 
will be at right angles to the micrometer 
spindle at 90 degrees, or when the microm- 
eter thimble has turned 12% thousandths. 


When finished the tool should be carefully 
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travel 0.040 inch out of parallelism with 
the axis of the spindle. 

From this it will be seen that a move- 
ment of % of a thousandth of A (which 1s 
read from the vernier on the micrometer 
head) will effect a movement of 0.005 inch 
of the contact point 2 on the needle bar. 
magnifying the movement of the thimble 4 
to such an extent that only a slight amount 
























































in the needle holder /, which is secured calibrated by drawingaline fromthetopof of travel is necessary to effect the pur 
I 
— 
“= 
oo ) & 
Yy 
4 
5 , 
i . 3 
x 
- S| 
Cell Rae oo ase 
| Surface Plate or Table of Machine 
FIG. 5 
C__) a) 
FIG. 3 
YT 
| 
Bridle q Wheel Stand Platen 
{~~ Creer tithe reo ame: Te | + 4 
O 1 Drill Red for W f [I\A } 
] me aa 
| 
Ir" @ 
FIG. 6 For Toolpost of Lathe ] U 
| | Universal Grinding Machine Swivel Table Vv 
as — — Chuck | ] 
} if Cc i] 
{ ad Stock _\) | jan \ Work to be Measured 
| ah soemd. eer : 
a 
/ Ly Plan View 
\ - es Buzzer 
FIG. 7 American Machir 
AN ELECTRO-MICROMETER 
thereto by three watch screws, as shown the needle-bar holder to the frame as in- poses for which the tool is designed. The 
in Fig. 1. The outer end of the needle dicated at 7 in Fig. 1, when the axis of long needle bar will reach into deep holes, 
holder terminates with a small chuck J the needle bar is parallel with the axis of and recesses where no ordinary instru- 
which is made so as to grip the needle bar the micrometer spindle, and the thimble 4 ment would have access. 
is at zero. Flexure of the needle bar is so ex- 


have made this bar of aluminum rod 


m3 
uniformly tapered to secure both lightness 
and rigidity At the extreme end of the 
bar is inserted a pin made with conical 
ends, and tapered so as to be driven firmly 
into a in the end of 
the 


\ binding screw G is located on M, as 


corresponding hole 
har. 
ah 


wn, and a supporting stud P is made 


SENSITIVE Contact PoINT 


In the tool made by me the distance 
from the center K to the center of the 
conical anvil 2 on the needle bar is such 
that a movement of o.oo! inch of the 
thimble 4 causes the contact point 2 to 


tremely small as to be neglected if the tool 
is properly used. Temperature variation 
we always have with us to perplex, but 
even this can be taken care of with mod- 
ern methods, so as to cause little trouble. 
DEVICES 


HoitpInc AND CLAMPING 


In Fig. 2 is shown the stud P heretofore 














1909. 


m with 


move- 
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referred to, which fits with a slight taper 
ie hard-rubber bushing R in the adapter 

_ Fig. 3. This is made with a nut S lead- 
ng onto a taper screw thread, so as to 
lose the chuck Q on P when it is inserted 
herein. This device not only electrically 
nsulates the tool from the surface plate 

r machine on which it may be used, but 
urther adapts it to be conveniently held 
for the various purposes for which it is 
intended. 

In Fig. 4 is shown a device for clamping 
on the universal grinding machine where 
the rod I’ fits the hole WW 
In Fig. 5 is shown a fixture somewhat re- 


in the adapter. 


sembling the base, and post of a surface 
gage in which the rod or post 3 also fits 
IV of the adapter, while in Fig. 6 is shown 
a common round tool holder for the tool 
post of the engine lathe where the rod, 
being held therein by the bridle, also sup 
ports the adapter which is secured thereto 
by the screw NX’, Fig. 3. 
THe BATTERY AND BuzZzER 

In Fig. 5 are shown the devices for ob- 
taining the aural notice that the contact 
point 2 of the needle bar is home on the 
wall of the work being measured. It is 
composed of the hollow cast-iron base X, 
battery cell Y, 
tical post 3, which is secured in the hole 


midget buzzer 8, and ver 


by the screw Z \s before stated, the 
hole IV in the adapter, Fig. 3, is made to 
fir the post 3 to which, it is secured at any 
desired hight by the nurled screw X’ 
When the tool is attached by the stud P 
to the adapter which, for the purposes of 
this description is assumed to-be on the 
post 3, it may be used for many of the jobs 
on which a surface gage is commonly 
employed, and especially those where ac 
curate determinations are essential rhe 
needle bar 1 can be turned in the chuck 
so that the point 2 will face in any desired 
direction. 

I have made this point of platino-iridium 
wire which is not only very hard, but also 
resists the action of the electric current 
better than hard steel. 


THE CONNECTIONS 


The battery cell lies on its side in the 
base of X, 
24x114xM% inches, and is of a type known 


occupying a space of only 
as “Ever Ready,” as used in small search 
lights. One terminal of the cell is secured 
by a screw 12 to the inner wall of the 
base, while the other terminal is attached 
to one pole of the buzzer 8 by a wire 
which passes through the hard-rubber 
bushing 9. The buzzer is known as a 
midget which has a clear and distinctly 
heard sound, vet not loud enough to be 


he 


It is secured to the top of 
After the cell is in- 


serted in the base a cover is fitted, as 


annoving. 


base by two screws. 


shown, to hold it in place. The other 
pole of the buzzer is provided with a flex- 
ible cable 5 attached to the binding post, 
and has a brass tip 4 adapted to be held 
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in electrical contact with the frame M by 
the screw G, Fig. 1. 

It will now be seen that when the as- 
sembly is made on the post 3, and the tip 
4 is in M, the surface plate and the work 
on it will constitute one terminal of the 
electric circuit, while the point 2 on the 
needle bar will be the other. 

When the point 2 touches the work the 
circuit will be completed, and the buzzer 
will sound. If the base VY is moved around 
so that the point 2 comes to a low spot 
in the work the buzzer will stop, and the 
truth of the surface can be readily ascer- 
tained by means of the micrometer in frac- 
tions of a thousandth of an inch. 


ENGINE LATHE AND GRINDER APPLICATIONS 

For use on the engine lathe the base 
with the rod 3 removed can be set in any 
convenient place on the shears or carriage, 
and the cable 5 carried to the frame M 
on the tool which may be used for meas- 
uring holes being bored from the master 
plate, by the button method on jigs, or to 
locate work on the face plate, or ascer- 
tain the accuracy of holes being bored in 
work held in a chuck 

Fig. 7 is a plan view of a section of a 
universal grinding machine The electro- 
micrometer is shown as being held by 
means of the adapter on the rod I’, shown 
in Fig. 4. The clamp U’ is attached to the 
wheel-stand platen, and the adapter so 
located on the rod |” as to bring the 
point 2 Of the needle bar in line with the 
work to be measured, which in this case 
is supposed to he sleeve 6 inches long 
by 1 inch internal diameter when finished, 
the hole to have its walls dead parallel, 
After 


the hole has been roughed the point 2 is 


and of same diameter, at both ends. 


brought against the wall of the hole at the 
outer end very carefully by rotating the 


micrometer thimble until the point 2 


touches and the buzzer sounds. The work 
now being turned, if it is round the buzzer 
will continue to sound, but if in the least 
elliptical it will stop. If found round a 
reading is taken on the micrometer, and 
the point 2 moved away from the work 
by turning the thimble back. The swivel 
table of the grinder is now traveled along 
until the end of the needle bar is at the 
bottom of the hole, when the point 2 is 
again brought against the wall as before, 
and a second reading taken. A compari- 
son of the two readings will show how 
much the hole is out of parallel, and the 


headstock can be turned for correction. 


TAPER WorK AND OTHER CONSIDERATIONS 
In grinding the hole taper the same plan 
is followed, only, of course, the reading 


would differ with the taper. Parallelism 


for the entire length can be ascertained 
by traveling the needle to varying loca 
tions along the hole. 

The rod 3 is removed from the base X, 
Fig. 5. for the grinder as well as lathe 
work. The battery and buzzer are shown 


standing on the swivel table just beneath 


ed 
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the micrometer, and the electrical connec- 
tions and operations are precisely the 
same as when used on a surface plate or 
lathe. 


time if used only for the purpose of meas 


[he battery cells will last a long 


1 


urements. No switch is required, as the 
circuit can only be ciosed under correct 
working conditions, or if accidentatiy 
closed the buzzer will at once give notice. 
There are other uses for this tool besides 
the ones heretofore enumerated, such as 
ascertaining the truth of arbors, setting 
up work on the planer or milling machine, 
and a variety of other applications which 
will suggest themselves to the practical 


toolmaker. 





Patternmakers’ Varnish Pot 





By J. Watt 
The line cut shows a varnish pot devised 


by the foreman patternmaker of the 


\ 
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A VARNISH POT 


Lowell Machine Shop, Lowell, Mass. The 


lower part consists of two brass pots, om 
within the other, fastened to a common 
bottom. B is the receptacle for the var 


nish. Between this and the outer pot 4 
there is water to the level G. which acts 
as a seal and prevents evaporation. The 
cover C is also made of sheet brass, and 
its shape is such that it is not necessary 
to remove the brushes F At D is a 
small air hole covered by the little lever 
valve £ to let the air out when the cover 
is being put in place in the water seal and 
to let the air in when it is being removed 
The position of the valve is such that the 
thumb presses / when handling the cover. 
This varnish pot has been in use for some 
time and is entirely satisfactory. 
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Gripping Work in the Shaper 
Vise 


By | \. Dixit 


order for some small 
of the 
platen 1 
ke the 


ba *k of 


We 
printing presses. 


had a larg 


Con few particu 


lar parts was th on which the 
laid to ta 
the type. Phe 


but the face B is shaped and should be 


paper is impression from 


this is left rough, 


fairly flat. We set the job up in the usual 
way in the shaper vise with a_ parallel 
close to each jaw for the job to rest on 
Owing to excessive draft in the platen 
and the looseness of the moving jaw of 
the vise the results obtained were not at 
all satisfactory. To overcome the difficulty 
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steel grips gave a three-point grip. Each 
grip was independent of the other and 
the tighter the vise was closed the 
firmer the ‘platen was bedded on_ the 


Very littl 


pressure was necessary or used to hold the 


bosses on the parallel strips 


work and the result was all that could be 


desired. The platens came out nearly flat, 


say, 0.0015 inch of being flat, and a great 


deal better than was expected 


A Positive Friction Clutch 


By H. F. Noyes 


This designed to meet the 


need for a positive clutch which will read 


clutch was 


at a spec d of 300 or 400 revolu- 


























] made the rig shown The steel faces ily engage 
of the vise jaws were removed and two tions, and is strictly what its name im 
new ones C made by drilling a half-inch — plies, a positive friction clutch. The draw 
hole from end to end at ). The jaws ing shows an application of the principle 
were then planed so that the side of the to a machine tool drive. 
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GRIPPING WORK tN THE SHAPER VISE 
half-inch hole w open Three pieces lhe driving pulley <1 has a large hub B 
( tool stec were made like /: and flat which is fitted to slide upon a steel sleeve 
springs /*, of very light spring brass were C. driving it by means of a feather D. A 
fitted to what would be the under side of | bronze bushing / is pressed into the sleeve 
each of them lwo of the steel grips and is adapted to run loose upon the shaft 
were then slipped into the hole in the /, which is the main driving shaft of the 
lid’ jaw and one into the hole in the machin 
sliding aw the picces having lirst been \ steel sleeve (y S keved to the driving 
ground at an angle where they would — shaft and a friction pulley // is keyed to 
grip the work, and tempered this sleeve so that the friction, when 
[wo parallel strips G, G’, were then driven, will drive the main shaft 
made. G’', the one next the sliding jaw, The driving pulley 4 is provided with 
had a boss // about an inch lone bv the an internal friction surface adapted to fit 
width of the strip left full hight in the the conical surface of the pulley /7. Both 
center of its length. the rest of th strip steel sleeves are fitted with clutch teeth 
was about '@ inch lower. The strip for of the usual form, adapted to engage each 
the other side had two of these bosses so other 
spaced that they were at two corners of The pulley 4 is provided with two 
the platen when in position for shaping. spring-pressed plungers /, having beveled 
The three bosses gave a three-point sup- points adapted to fit corresponding re 
port for the platens and the three’ cesses which are turned in the sleeve C 
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the drawing shows these plungers as 


seated in these recesses with the conical 


friction out of engagement. The sleeve C 
is fitted with a collar J held in place by a 
nut L, and a lever A fitted to the collar is 
adapted to move the sleeve longitudinally 
as may be desired. 

The 
sleeve C is 
with it, until the 
H, being held in en 


When the 


carries the 


operation is evident 


moved forward it 
pulley A latter engages 
the friction pulley 
gagement therewith during the continued 
forward movement of the sleeve, starting 


up the shaft /, which by the time the 
sleeve has moved forward far enough for 
the clutch teeth to engage, will have at- 


tained sufficient speed for them to readily 
engage. After they the 
plungers / pass to the retaining recess N 


have engaged 

In disengaging, the sleeve clutch moves 
out of engagement first usually carrying 
the sticks, in 


which are 


it, unless it 


plungers after they 


with 
the 


friction 
case 
seated in their normal disengaged position 
In 


draw the pulley with them. case the 












































A Pp 


SITIVE FRICTION CI 


plungers hang in the slight recess N a 


cap WV is provided which also acts as a 
flange for the belt. 

The advantages of this clutch lie in its 
simplicity and positiveness It is com 
pact and takes little room on the shaft. 
requires no adjustment and there is noth 
ing to get out of order. The tension of 


the plunger springs may be readily varied 
to suit the conditions required 


The limit of speed engagement of tw 


toothed clutches is under 200 revolutions 
With this device | have readily engaged 
the clutches at a speed of 800 revolutions, 


and it is possible at a speed of 300 revolu 
tions to throw these toothed clutches into 


engagement would throw in 


lathe clutch. 
The principle is applicable to nearly all 


Ont 


forms of machinery, with variations to suit 
the conditions. 
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The Scleroscope on Automobile Work—II 


Relation, If Any, of Hardness to Elastic Limit, 


Commercial ‘Testing. 
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Elongation, Reduction and Tensile Strength; Also to Segregation. Failures 





BY 


different kinds 


lor testing metals, many 

f apparatus have been devised, most 
f which have their value in the labora 
ry In the ordinary inspection room 


nd general shop, however, the following 


re available 


Microscopic structure; hardness; ten 
sion; compression; shear; shock; wear 
ind dynamic life by alternate stresses 


and bending. 

When a he 
tested and a number of special test pieces 
the 


‘ertain heat of metal is to 


‘an be prepared, any one of above 


methods could be used to advantage by 


an engineer, but if finished parts are to 


be tested it must be remembered that no 
test pieces can be cut off, nor can we 
break a piece off to see how much power 


grain 


these 


the 
If 


r¢ quired 


f resistance it shows, what 
looks like, 
could be done, t] ( 


iCclice 


metal etc. 


time 


| pri entirely any 
The test to be practical must not 


mar the work and must not consume 


more than a few seconds of time, so that 


such parts as ball races, important gears, 
7 


and the like may be tested in a number 


- . *s. 
f places to ascertain the uniformity, in 


addition to the standard hardness 


These things according to the decisions 
are all performed 


] pe 


sclerosce 
1 
the 


hments 
and in 
Packa 
Brown & Sharpe 
Hess-Bright 
Hyatt 


rily ry the 


sequence such firms as rd 


Motor Car 


Manufacturing 


Company, 
Company, 


Manufacturing Company, Rollet 


Bearing Company, etec., have in constant 


use in their inspection department and 


laboratory number of such instruments 


In some instances women are emploved 


test many small parts 


HARDNESS vs. ELastic Lin 
If a test bar be pulled apart and th 
hardness is uniform the bar usually parts 
midway between the two enlarged ends 


gripped by the machine 


If the hardness varies only 10 points 
along the said bar, it is sure to fail and 
art on the soft portion, regardless of 

cation, because there the elastic limit 
i lowest It othet words, it is 8 uk 


the weaker that while the strain on the 


harder portion is just enough to cause it 


to spring, the other part is elongated, re 
duced in area, and thus parts very quickly 
This condition has enabled some engi 


neers to work out hardness indexes that 


show what the tensile strength is on a 


eiven material: one of which is shown in 
hig. 5. While this works admirably in 
practice. it would not be feasible to get 


ALBERT 


out a standard tablk 
would be used in get 
tensile strength 
Looking at this 
chemical view p 
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tained from all kinds of metals before 
the elastic limit, each will show their 
individuality after the elastic limit, until 
the ultimate strength is reached. These 
curves, now most commonly obtained by 
the single-stress machine and defined as 
elongation and reduction of area, are 


really the tell-tale lines of the peculiar 


nature of any metal. 


07 Carbon Steel 

No.1, 21 - No. 2, 32 

No. 1 Quenched at 1500°F. 
No. 2 Cold Rolled 


Material, 
Hardness, 
Condition, 
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FIG. 0. GOOD ELONGATION, POOR HARDNESS 


PROPERTIES DESIRED AUTOMOBILE 


FOR 
PARTS 
In the construction of automobiles and 


like high-duty machines where lightness 


is to be desired, the first things to be 
called for are great strength and elastic- 
ity, so that when ditches and rocks are 
jumped none of the parts suffer distor- 
tion. 

When these overload stresses are often 
repeated the strongest metals gradually 


become fatig It d, or rather they become 
brittle by crystallization. Here is where 
the elongation curve comes in Suppose 


we started out with an axle about 60 


hard, an elastic limit of 110,000 pounds 


per square inch, and a tensile strength 
without elongation. As soon as this axle 
starts to ervstallize, its elastic limit low 
ers, until at last it will break under but 
part of the load it could carry at the 


outset. 
IHlad this same axle possessed a con- 
addition to 


immune 


siderable the 
lie 


high elastic 
to fatigue, 


elongation in 
limit, it would not be 
would be 
ductility 
a very long time 
metal 


but the vitality 


sapped from the elongation or 


factor. Since it requires 


to use up the ductility factor in a 


not grossly overloaded, it can be seen 
plainly that the more elongation a metal 
has at a high and useful hardness, the 


longer will be its dynamic life. 
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ELONGATION AND ELastic LIMIT 


Fig. 6 shows some curves obtained by 
« compound stress or bending machine, 
that 


lines but have 


possess the desirable elongation 
a worthlessly low hardness. 
lig. 7 too 


elongation at all. 


has much hardness and no 


Fig. 8 is a very pure mild steel heat 


treated to bring out a high elastic limit. 
It also has a high elongation. 

Fig. 9 is an alloy steel containing only 
carbon, which has enor- 


chrome and 


nous strength but lacks ductility. 


an 
Fig. 10 is a carbon vanadium axle steel 
combining a prodigious elastic limit and 
the desired elongation also. 

Fig. 11 is a standard nickel-carbon steel 
for axles combining nearly the same prop- 
but softer, its 
elastic limit is lower and the elongation 
much. It 


erties as Fig. Io, being 


while high, does not mean so 
is nevertheless regarded as a uniformly 
reliable and powerful steel for automo- 
biles. 

Fig. obtained 


12 is the typical curve 


steel containing 
about This 


the exacting requirements of the automo- 


from  chrome-nickel 


0.30 carbon. steel meets 


Material, 1.30 Carbon Too! Steel _ eles lee baste 
Hardness,__87 x avanti 
Condition, . Tempered 600 F. 
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FIG. 7. TOO HARD, NO ELONGATION 


bile 


lar 


manufacturers so well that it is by 


the most commonly used, and not in- 


frequently for nearly all high-duty parts. 


Cause or Low Exastic Limit 


As we have seen in the foregoing, all 


metals useful to engineers, give a straight 


line as the stress is gradually increased 
until the elastic limit is reached. Steel 
under certain conditions, however, does 
1ot give this perfectly straight line. The 
straight line obtained by the bend test, 


] runs, the metal 


means that so long as it 
will recover perfectly after the removal 
of the When 


before the usual sudden elongation, as in 
Fig. 1, that the metal 


strain. the line is curved, 


the indications are 


takes on a permanent set almost as soon 


as any kind of load is applied, see also 


curve I in Fig. 6. 
This condition appears to be due to the 
hard soft 


Thus, curve 1 in a dead 


suspension of crystals in a 


mass. Fig. 6 is 


soft steel (0.07 carbon) quenched, while 


Fig. 13 is a 5.38 per cent nickel steel 
containing about o.18 carbon, that was 
also quenched, but having more carbon 


it hardened more. Fig. 8 is a plain low 
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steel 
quenched, that showed similar tendencies 
When the latter is 
curve in 


phosphorus, 0.27 per cent. carbon 


but to a less degree. 
the 
obtained. 


satisfactory 
The curve in Fig. 


case-hardened 
Fig. I4 is 
13 is after case-hardening 
not satisfactory. This steel would not be 
hardened above 75 no matter how deep 


also, and is 


the cementation. 


Some CAUSES OF FAILURES 
Notwithstanding the great care used in 
the of material for the 
struction of automobiles, as well as the 
heat treatment which steels usually get, 


selection con- 


occasionally mysterious failures occur 
These failures are usually traced back to 
heterogeneity or segregation in the raw 
and also ununiform hardening 
heat treatment. 
ferent ingredients in steel rails 
recently the cause of many of them split- 


ting or breaking and this resulted in many 


material, 
or Segregation of dif- 


was but 


serious train accidents. 

It consequently attracted the attention 
and re 
this 
trouble, and now very few accidents can 


cf railroad and steel experts, 


searches were made to conquer 
be traced back to nonhomogeneous metal 
in rails, because of the improvements that 
have already been made. The 
be for the finer 
which form the principal theme of this 


Same can 


also said alloy steels 
discussion. 

Manufacturers, however, prefer to take 
and thus make careful 


Tests for segrega- 


no chances 
tests on their 
tion as performed by the leading engi- 
neers both for railroad and automobile 
work are made by taking hardness read- 


very 
steel. 


Condition, __Nvu. 1 Quenched at 1400 F. 
__No. 2 Quenched at 2000°F. 
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Degrees of Flexure, Cross Mark shows Elastic Limit 
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ings at intervals of about '% inch across 


the bar and for some little distance 
lengthwise. 
If the readings show fairly uniform 


either way then no trouble is indicated, 


although if there are radical variations 


the metal is not fit for high-duty work. 
In Fig. 15 is shown the effect of carbon 
mild The heavy 


segregation in steel. 
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FIG. Q. ENORMOUS STRENGTH, BUT 


uniform combus- 
the 


shows 


line shows a 
the 
irregular dotted 
segregation with the accompanying soft 
iron streaks. 


straight 


iron, while 


carbon 


tion of carbon with 


the line 


StructureE Due to HEAT TREATMENT 


Perhaps no less important than the 


homogeneity of metals, which is depend 
cnt on the perfect mixing of the chemical 
nstituents, is the depth and uniformity 


f the sorbitic and martensitic structure 
due to heat treatment. The sorbitic is 
due to only slightly hardening steel by 


in a cold air blast, 
oil: the 
hardening out- 


quenching or cooling 


steam, molten lead, or while 


martensite is caused by 
right in water for large pieces and oil for 
mall pieces. 

An engineer may thus call for an 


teel 


limit of 140,000 pounds per square inch 


alloy 


axle, which should have an elastic 


and harden and temper the part so that 
eventually a hardness of 60 is shown. 


If the hardness of 60 is only % inch 


ceep and the interior is about half as_ will not harm the steel at all. In Fig. 


hard, then his calculations will go wrong, 
‘or the greater section will only be half 
harden deep, it is 


s strong. In order to 


POOR 
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DUCTILITY FIG. IO. VERY 


to heat the 
and at the highest heat that the steel will 


recessary pieces clear through 


safely withstand and quench in water. 


The carbon in the alloy steel thus treated 
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FIG. 13. TAKES PERMANENT SOON 


is present, 


a temperature of 1550 degrees Fahrenheit 


fore, particularly when chrome 


16 is shown just what happened to a 


nickel-steel axle when thus heat treated 


to harden all through. 
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American Machinist, 
IT AND GOOD ELONGATION 
VARIATIONS 
. Motor Company, 
ball- 
if the overload 


will be 


Thomas 
¢ breakdown tests on 
s, found that 
cent., certain failure 
e hard 


mess 


varying from 70 


or another part of the same 


[The number’ of revolutions 


circumstances was 


1d then the shell broke to 


pieces. 
When tl hardness variations exist in 
a part having surfaces posed to the 
kneading action of balls or rollers, there 
will be a tender for the etal to vield, 
more or less a rding to the hardness 
hus, it will follow that if the variation 
is only 10 1 5 per cent. below the soft 
limit, ridge I formed which grow 
rapidly and w h either nash the lls 
cr rollers or t hell taining them 


ELON NA REDUCTION 
The experience OT wt rks engineers who 
have to make tensile tests and who ex- 
pect to be et ided by the elo gat n and 
reduction of ea whicl st | k \ 
in additi to the elastic limit, has s n 
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that frequently the readings obtained by 
me man cannot be duplicated by another, 
using a test bar of the same piece. 

the limit 


the elongation 


elastic varies and 
fol- 


lowing, up to the ultimate, are all out of 


Sometimes 


‘other times changes 


proportion. 


These discrepancies have been traced 
to the heterogeneity of the material if 
thus the test bar shows a yniform hard 
ness all along, the percentage of elonga 
tion will have a relation to the reduction 
of area at the break which will be easily 
recognized as natural. When the hard- 
ness varies there is sometimes a_ great 
reduction of area with scarcely any clon- 
gation and this is particularly misleading 


when the elongation in so many inches is 
given while really only the soft 


* segrega 


tion alone does all the vielding. 


CARBONIZED STEEL 
The question of uniformity of hard- 
ness, contrary to what is generally sup- 


posed, enters also into the art of case- 


hardening to a large extent. It was 
formerly supposed that all that was nec 
essary was to use a soft core and a good 
hard case to resist wear. Much practice 
shows that in reality there is a narrow 


safety line here and after all too great 
be taken. 












































care cannot 
If the soft core were a metal in a 
nermal state so that under stress a 
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| [5 H DNESS SHOWIN( SEGREGATION 
straight yield line were produced, then 
the modulus of elasticity would be ap- 
proximately the same in the glass hard 
case and they would shoulder the load 
cn equal terms and together would resist 
ch ] 


-later I saw 
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When the carbon is as low as 0.10 or 
even 0.15 per cent. the tendency shown 
in curve 1, Fig. 6, will menace the en- 


deavor for reliable results, as the hard 
case will take more than its due share of 
load and consequently crack. Cracks are 
to a cause 
further breakage in the core. Where very 
soft the be so 
thin that the former’s modulus of elastic- 
ity is te be figured on, so that 
the cracks in the case appear, 
they are of little consequence. This, how- 


ever, would make a poor job owing to 


equivalent nick and = soon 


steel is used, case must 


entirely 


when do 


the ease with which the parts are bat- 
tered. 

This argues in the favor of a high-car- 
bon steel for the case, that may run 


from 0.20 to 0.30 per cent. carbon, the 
lower preferred for parts having 
very small projections and the higher for 


being 


heavy work; 0.20 carbon steel when 
quenched in water hardens up to 50, while 
30 «6€carbon hardens up to 70. When 


quenched in oil as is usually the case for 
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FiG. 10 HARDNESS ACROSS CENTER OF AXLE 
gears, the hardening does not go much 


deeper than that of cementation save for 
the stiffening or sorbitic formation. 





Tim came from Antrim and the first 
job he got in this country was in the 
shop in which I was foreman. He had 
been a farm laborer and what he didn’t 


know about a machine shop would fill 
many volumes. I took him round the 
long row of automatics and told him 


that the chips were to be removed before 
they piled up high enough to fall out of 
the floor. <A little while 
him talking to one of the op- 
erators who had a broad grin on his face. 
Anything really funny is rare in the aver- 
age shop and because of the solemn nature 


the pans on to 


of the operator I knew it must be really 
to tickle 
told me that Tim had brought the truck, 
looked over one automatic after the other 
and had then to him and said: 
“Would yez moind tellin’ me how yez git 
th’ seeds out o° thim 


humorous him. On inquiry he 


come 


bins? 
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Grinding Milling Cutters on the 
Lathe 




















By ArtHur F. Kunze 
While extensive grinding operation 
upon the lathe cannot be generally recom 
mended, some are necessary and other 
' - 
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FIG. 1. BRACKET AND TOOTH STOP FOR CUTTI 
GRINDING ON THE LATHE. 


effect 
loss due to depreciation of the machin 
used. 


may saving far outweighing an) 
Many shops using milling cutters, 
end mills, etc., are not equipped with 
cutter grinder, making it necessary to send 
out the cutters to be ground: besides th: 
fancy prices usually charged for this work, 
it often causes undesirable delay, espe 
cially when a “hurry job” is to be don 
While presenting nothing new in prin 
ciple thé following description may dis 
features in the appli 
used t 
grind the most used milling cutters of the 


close some novel 


ances especially designed and 


shop upon the ordinary lathe. Besides th 
special tools, described in order, a small 
center grinder taking a 5-inch wheel at 
jooo revolutions per minute, such as is 
usually found in the equipment of most 
shops is essential. 


GRINDING SMALL MILLS 
Straight-fluted right- and left-hand mills 
with straight or taper shanks, ranging i 
to 
and the small angle bracket shown in Fig 
1 screwed to the drive plate of the lathe 


size from 4 inch are put on centers 


\n adjustable spring-copper stop is pré 
on the of bracket, sup 

the edge being ground, Clear 
ance is given the cutter by turning the lath: 
spindle slightly 


vided end this 


porting 
backward a 


forward or 


the case may require. These small mills 
usually plain on the ends, require no grind 
ing there. 

For spiral mills of the above descrip 
is used 
Shell C fits the taper in the lathe spindk 
B is a guide socket which is an easy slid 
ing fit in shell C. 
B 


tion the device shown in Fig. 2 


The screw A extending 


through acts as a draw rod and holds 
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special collet required for grinding these 
ills, as well as screw-shank mills. 


An ADJUSTABLE REs1 
\n adjustable rest required for a num- 
r of these grinding operations is shown 
Fig. 3. It must be borne in mind that 
is device had to be made at a minimum 
cost, and while not above criticism was 
und to work very nicely. It has a ver 
al post with screw and nut at the bot- 
m, for vertical adjustment. This allows 
r giving the mill the proper clearance 
\fter adjustment is made the post is set 
curely by a set screw at the side Cross 
ljustment for grinding work from o to 


8 inches in diameter is provided through 
e cross bar 4, as shown in Fig. 3 

For grinding screw-shank, T-slot and 
other similar cutters, the device shown in 
lig. 2 is put into the lathe and the attach 
ment, Fig. 3, clamped in position. The 


mill is held in position in B by the draw-in 
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FIG. 5. 


rod, the stop adjusted to give the proper 
clearance and the guide socket B moved 
back and forth with the spiral edge to be 
ground following over the stop 


T-slot mills are held 


the lathe carriage with the 


in this device, but 
grinder is 
moved while the mill is at rest with th 


edge being ground resting upon the stop 
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FIG. 2. SPECIAL APPLIANCE 
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FOR GRINDING END MILLS 

















Plan of End Bracket E . 
and Cross Slide D 
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FIG. 3. ADJUSTABLE REST FOR CUTTER GRINDER IN THE LATHI 
A . 
“ 4p — ] 
Y +t. L ‘ 
: PF 
w i i 











ye semen About-8— - ———— - - > 
' 
” C) | 





| Nut 





Collets 


FIG. 4. SHOULDER MANDREL FOR 
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GRINDING SIDE MILLS AND SAWS 


CUTTERS GROU 


ND IN THE LATHE 


Small stra ind taper-shank 


mills are ground like screw shank except 


that special collets must be used, as al- 


ready mentioned 


MILLS 


HANDLING Fact 


lace mills up to 6 or 8 inches in length, 


and imserted-blade mills with straight or 


spiral flutes are put upon a mandrel which 


1 


is held on the centers lhe cutter must be 


an easy sliding fit as the grinder in this 


case 1s stationary while the mill is moved 


 : ' 


with the left hand, giving it gentle for- 


ward pressure, the spiral flute thus mov- 


ing over the stop, directly in front yf 
which the emery wheel revolves 


Side mills and saws, by reason of the 
fact that they are too thin to have suf- 


ficient bearing surface to slide upon a 


mandrel, are screwed upon a_ shoulder 
mandrel shown in Fig. 4 This mandrel 


is carried upon the lathe centers, the stops 
adjusted under the tooth to be ground 
md the carriage of the lathe moved back 
ind forth by t In this case 


again the tool to be ground its stationary 


while the lathe carriage moves. The flutes 
or teeth in this case must be straight as 
they usually are in narrow cutters and 
saws 


ANGLE Mitts anp REAMERS 


Angle mills of 40 and 60 degrees wert 
also ground as well as side edges of side 
mills; this is done by setting the cross 
slidk t the proper i ol nh ~ the 
cross-slide screw Chis method, or 
the grinding of this class work, was 
found cumbersoms dis t 1 m- 
mended here Reamers, both straight and 
taper, may also be ground by using the de- 
vice in Fig. 2 

Phe | ilf t ( | g S ~ ys 1 eT! 
of cutters ground with the pp s 
which have been in use { : tim 1 
have effected sa\ Q 7's >s ft 50 
per cent besides ffordi 1 t! ven 
ience of grinding up a_ cutter t short 
notice right in the shop 

I freely admit that all cutters should be 
ground on a grinder, that it would not be 
advisable to attempt to grind odd-shaped 


cutters; in the absence of a grinder. how- 
ever, this method of grinding the ordinary 
cutters of the shop will be f conven- 


ient and inexpensive 
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A Precision Slide Rule* 


By A. N, Lurie 


Che 


fifty or 


Mannheim slide rule, as arranged 


sixty years ago by Col. Mann- 


heim of the Austrian Engineer corps, has 
served the engineer and scientist for half 


a century, as an invaluable instrument. 
The facility with which it may be operated, 
its value as a saver of time and of mental 
and manual labor, if pushing a pencil may 
be dignified by the term manual labor, has 


won this tool a place in the kit of every 


progressive engineer. The item, however, 


which has probably made it of greater 
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desirable tool. The accompanying draw- 
ing shows a full size layout of the middle 
of the Che fundamental 
principle is not a new one by any means, 


portion scales. 
and is used in some forms of physical and 
engineering manometers, as for example, 
in the inclined-tube this 
slide rule, it 
lengthening the graduations several hun- 
dred without the 
length of the rule. A perpendicular to the 
longitudinal center line is erected at each 


draft gage. In 


consists substantially of 


per cent., increasing 


major division, a major division being, 
for example, the distance between 5.1 and 


5.2. A series of perpendiculars, all of the 


same length, is formed and lines are 


drawn from that extremity of each per- 














December 16, 1909. 


a little cent., while in the 


upper, or 4 and B scales it will probabl: 


over 200 per 


reach as much as 300 per cent. or mor: 
The length of the perpendiculars is thre 
tenths of an inch, making each division « 
the runner glass 3/100 of an inch or abot 
1/32. This makes the rule easy to read 
The smallest angle which occurs betwee 
the hair line and any hypotenuse is th 
on the C and D scales, between the div: 
sions 9.9 and 10. This angle is 9 degre« 
The runner glass is very thin and cl 
as to avoid parallax 

It is adjusted by f 


to the scales, so 
much as possible. 
small set screws, two above and two | 


low. The operation of this rule and tl 
Mannheim are identical. 

The accuracy is increased from one in 
hundred to one in a thousand, This instr 
ment is easier to construct than the Man 
heim, as it reduces the number of lines 
the scale from 1284 to 820, or a reductir 
of nearly 36 per cent. Thus 
simpler and at the same time more a 


we have 


curate instrument 





Boring Methods Used in Gasolene 
Engine Work 


of gasolene engines in 


lhe 
volves considerable boring of one kind and 


manufactur 


another, and usually develops some 
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value to the engineer than to the scientist, pendicular farthest from the slide to the 
«6 that in the great majority of those prob- foot of the ment on These lines, the 
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Go Am an Machinist 
\ PRECISION SLIDE RULI 
( Which oceur nm enginecring practice 
its accuracy is sufficient 


The engineer in general understands that 


without going to 1ins the error 


any great pi 


In any reading can be kept as low as 1 


per cent., that is, the first doubtful figure, 


plus or minus, is the third 


LO repeat, this degree of 


varying by one, 
significant digit. 
accuracy 1s sufficient, for in general engi- 


neering calculations we do not measure the 


inside diameters of our stacks with mi- 
crometers, nor a carload of coal in milli 
grams—inches and hundred weights will 
do 

But to say that this degree of accuracy, 


iustrated figuratively, is sufficient for 


most engineering work, does not indicate 
that it will pass for all. In the bridge 
shop, the templet maker, has no use for 
a dimension which reads 8 feet 1.2 inches 
about. He must have the dimensions ac 
curate to within a sixteenth of an inch, so 


that the chords, stru 
may go tog ther ou 


ts and other members 
tin the field. In laying 


out a d, we do not say that 


connecting ri 
the distance, center to center, of brasses is 


5 feet 2.7 inches about, 


implying that it 
5 feet 2.6 inches or perhaps 5 feet 


2.8 inches The distance is either 5 feet 
1 41 - 


7 inches exactly, or 5 feet 234 


2.7 ¢ inches, or, 
whatever the case may be 

With the idea 
of the 


time of avoiding an involved instrument, 


in mind of increasing the 
accuracy slide rule, and at the same 
the writer stumbled upon a device which 
he believes will make a more accurate and 





*Condensed from The Technoagraph 





FIG. I BORING 


ENGINE 


hypotenuses of a series of right triangles 


whose bases are the logarithmic divisions, 
and whose altitudes a given distance, now 
become our scale proper Horizontal 


1 
} 
I 


graduations on the runner-glass which are 


intersected at right angles by the hair line 


divide the perpendiculars, and, of ¢ urse, 
at the same time the hypotenuses into ten 
equal divisions. 

In the rule wherein the distance between 
indices is 25 cm., known commercially as 
the “ten-inch 


leneth in C 


rule,” the increase in scale 


and D or lower scales will be 


BOSSES ON A LATHE 

teresting methods and appliances. Throug 
the courtesy of Superintendent B 
Buffalo Gasolene Engine Company, Bui 
falo, N. Y., we are able to show 
their 


Blair, 


a few 
methods which have novel point 
about them. 

In Fig. 1 is shown an interesting fix 
ture for converting an engine lathe into 
horizontal boring machine by a somewh 
Instead of bolting tl 
fixture to the lathe carriage, as is usually 
Mr. Blair the 


enough to span the carriage, 


unusual procedure 


done, made fixture long 


and bear on 

















1Qog. 


in the 
robabl 
more 
s thre 
10n « 
- abor 
) reat 
etwet 
is th 
C diy 


PET er 


lax 





7 





the engine 


ing in the crank pin 


stecl are used 
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ways of the lathe bed at each end of 


well as rests on the carriage itself. 


distributes the load over a much 


| r area and insures greater stability 
f he fixture and the engine base which 
is be bored. 
order to run two boring bars at the 
s time, a support is placed across the 
lethe bed in front of the head and an ex- 
tended spindle, carrying a spur gear and 
als bored to receive the lower bar, is 
ly supported in this way. This also 


shaft which drives the 


ie bar as can readily be seen. In ad- 


es the upper 


n to the methods shown of supporting 


base while it is being bored, 


re are intermediate supports for the 


ng bar between the crank-shaft bear- 


Chis insures a rigidly 


supported boring bar and makes the aline- 


crank-shaft and 
that 


Single-point cutters of high-speed 


of both the 
shaft bearings about all 


cam- 


can be de- 


\fter the pistons are turned 


the wristpin holes are not drilled in a jig, 


bored in 
lhese 


tures are screwed onto the lathe spindle, 


is quite common, but are all 


les, as can be seen in Fig. 2. 


ind the bore which receives the piston is 


accurately located so as to bring 


wristpin holes exactly in th 


of the piston with regard to its 


“are arranged so that the ri 
taken by one tool on the 
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proved very satisfactory. They are cast 


in a cylinder or pot having four lugs which 
bolt to the faceplate of the Jones & Lam 


+} 


son lathe while they are turned on the 


outside and faced on the end Che tools 
ughing cut is 


forward move 











FIG. 2. BORING OUT WRISTPIN HOLES 


ment of the carriage and the finishing cut 


by tool on the opposite side on the return 


travel. Stops in both cases allow very ac- 


curate turning to be done in this way 


They are then bored on the boring ma- 


Fig. 3, the angle plate 


shown in 
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the boring 


heads which consist of a cast-iron bar 
currying a steel cutter head as can be 
seen from the tool shown in the fore- 
ground [hese are made both with two 
and four cutters, as can be seen on the 
larger bar. The cutters are clamped by 
the four fillister-head screws and adjusted 
for diameter by the cone bushing in th 
center being moved in or out against the 
back ends of the cutters which have the 


same angles as the 


As it is frequently desired 


cone, 





whether a specimen is wrought iron or 
steel, a simple test, given by the Brass 
World, will serve to indicate it The 
sample to be tested is cleaned from grease 
and scale by scouring and then immersed 
in a solution composed of the following: 
Water, 9 parts sulp fe cid 3 parts; 
muriatic acid, 1 part The acids are 
poured into the water and allowed to cool. 
A glass or porcelain vi lis used rhe 
specimen is allowed to remain in the solu- 
tion for 15 or 20 minutes, when it is re- 
moved, rinsed in water and dried with a 
cloth. The fibers will V w plainly; 
but if not, it is re nd allowed to 
remain longer \s iron is made up of a 


series of hbers, nter 


sperse 1 between which 

















FIG 3 


ter. These are quickly put in place, 
clamped, by the bolt shown, a rough- 
drill first through the holes. 


bore is then trued up with the lathe 


going 


shown, and the hole finished by ream- 


between centers, which, although it 
a little longer than when done under 
ll press, seems to give more satisfac- 


results in this case. 
MakING Piston RINGS 


method of making piston rings in 


shop is somewhat unusual, but has 


BORING OUT 




















PISTON RINGS 

shown being the same as is used for bor 
ing cylinders, but for this work it car- 
ries the additional plate shown in front 
which holds the piston-ring castings. These 
are prevented from turning under the ac 
tion of the boring tools by one of the lugs 
going against the strap shown at the upper 
right-hand corner. They can be _ bored 


either eccentric or concentric according 
witl reference to the 


li re d 


with the 


location 
boring bars and 
at the 


cylinders 


to their 
two castings can he 
+] 


same _ time e same as 





FIG. 4. THE BORING BARS AND HEADS 
is the slag, it imple matter to distin- 
guish it. Soft steel dissolves uniformly 
and without the fibrous structure found in 
wrought iron 


nun 


ride 


the 
the 
It’ 
the 





he best flux for use in melting alumi- 
1, alloyed with zinc or copper, is chlo- 


A small piece 
metal when melted and serves to clean 


of zine is thrown on 


surface According to the Brass 
rld, the test of time has proved it to be 
most satisfactory flux for the purpose. 
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Some Large Sectional Punches and Dies 


How Special Press Tools for Blanking Close Work Are Built up in 
Sections to Facilitate Construction and Insure Accuracy of Product 
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EDITORIAL 


lhe Nestor Manufacturing Company, 40 


West 


1 
Cl 


| h rteen 
waged in 


achines and 


th street, New York City, 


oduction of special 


4 
tools of various kinds such 


CORRESPONDENCE 
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I lowe I Betw thotthe two Stock Springing away at Center 
et f blocks C a l) rrespor ap aeiiheen - : — ——— . ) 
eet] hedad ates ich of opera tesla | eS ce Be see te 
~ : for Blank : O-- 1 +? ™ O 
the ely 1) ) even ’ ! D D. e- D_ 
coiled pr t 3 quare . aay oe Tee ; — = see 
f 
el wi id , lhe Hp psypeyayy LAPS pe pspnp sp syapa payee i} _ 
: ; J = 
hedd with ZF _ ~ .". EF ~ oy 2 oe 
the stiff spring i vork be- a % J L 2h \. 
1 ved tr \ be- gil ‘ 7 ¥ 7 
gy sprung out of shape z : Zy) 
Che blank j it approximately length 4 Rane” D 2) 2) 4) , 
na width ind 1 pier ed it each end in a 
preliminary Operatiot it if may ve ' - 
dropped over the lecatn pins shown in 


lenge backing strip which, as noted 
drawing, prevents the stock from 
ing away at the center during the 


blanking operation 


dies D. In this position it rests against a 


on the 
spring- 


tooth 
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FIG. 2. SECTIONAL PRESS TOOLS FOR A TOOTHED BLANK 
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n cutting the teeth in the die blocks 
and D, a form tool was used in the 
aper, and the correct spacing from tooth 
tooth obtained by means of a microm- 
ter dial on the cross-feed screw for the 
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a comparatively simplk 
the accuracy required, although, of course, 
care had to be taken in the vertical feed 
ing operations to prevent springing of the 
tools, and tearing of th: 








matter to secure cr 


work. au 
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FIG. 4. SECTIONAL PUNCH AN DIF FOR A STRAIGHT TH 
ddle. A portion of this screw long Toots FoR A STRAIGHT Toorn BLAN} 
nough to give the total cross movement The punch an ‘ ig | 
quired was tested in connection with the for producing tl straight tooth blank 
licrometer dial to insure the blocks be shown near the middl f the drawing 
ng accurately spaced ind then with the Botl winch and \\ 1 l 
-ooving tool fed down to the work it was elevation and partial section, making their 





nstructis 
number 
ittention 
ctional tools 


» also 


mrer;r 


uld be « alled 


1 
this 


features to which 
Like the 
punch and 


sub pre ss type. 
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mn Mechonw 














1038 


of partitions between the opposite sets of 


holding blocks and provide the cutting 


edges past which the punches shear in 
cutting out the slits in the blank. - The 
main holding blocks A being made in 


three sections, are accurately gashed and 
distortion so that 
inserted 


then hardened without 


when assembled the narrow 
blocks will be correctly spaced from end 
to end of the die. 

These narrow blocks, as will be noticed 
from the end view, are inserted from the 
of the die blocks proper and 
which 


under sid 
rest solidly upon the heavy block ¢ 
in turn is carried in the seat milled out in 
casting D. The openings in block C which 
permit the narrow scrap punchings to fall 
sinking in a saw 


through are formed by 


from the bottom, making the cut indicated 
and then finish- 


in the end elevation at £, 








| 4 
| 
| 
| cn 
| -{ + 2 - —- nnn nme mn 
i | 
| | 
—_ , 
| Pd 
7 
|| rs 
1 6s 
BINenar: 
Spring F 
\ { Stop I 
\WY 
26 Fil. H Ss J 
FIG. 6. SECTIONAL PUNCH AND DIE FOR A LONG, 
ing the opening from this curved cut determine the lateral position of the spac- 
straight up through the block, as shown by ing blocks M. These spacing blocks ars 
dotted lines at /:. Both sides of the in- supported in the stripper by lugs m at 
serted members B are relieved from the either end which enter the longitudinal 


bottom, as indicated in the detailed sketch, 


to a point about 34 inch from the cutting 


edges. This relief is clearly shown in the 


bottom view of the piece at B 


is Burtt Up 


a pair 


How tHe Sectional PuNCH 

The punch holder / 
of long steel blocks 
f which blocks ha 
planed from end to 
HH, to receive the 
the back of 
punches / and distance blocks or packing 
blocks J, 
tween each pair of punches to space them 


consists of 
attached to casting G 
each « in its inner face 
a longitudinal grooy 
end, as indicated at 


suspending lugs or ears f at 
one of which is interposed be 


the correct distance apart throughout the 


length of punch holder. With the 46 
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punches and the intermediate packing 
blocks put in place in the strips F F, and 
the two end blocks K K attached as shown, 


the series of inserted blades and blocks 
are then clamped up tight by the set 
screws tapped through blocks K K. The 


punch block as thus built up is firmly at- 
tached to base G by a series of fillister- 
head screws and dowels. The punches /, 
it will be noticed, are sloped at the ends 
to give a shearing cut, and are guided to 
prevent springing, between spacing blocks 
mounted in the stripper plate L. One of 
these blocks is shown in detail at M, and 
the position of the series of blocks in the 
stripper is brought out clearly by the plan 
view. 

Stripper L is also built up of two rec- 
tangular blocks grooved lengthwise along 
the inner faces and gashed crosswise to 
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SECTIONAL TOoLs FoR AN AWKWARD PIECE 

Fig. 5 is a special lever made of sheet 
stock and is of peculiar shape and peo- 
The press tools for this piece 
soth punch and 


portions. 
are illustrated by Fig, 6. 
die are built up with a number of sections 
so divided as to facilitate construction and 
enabling distortion in hardening to be ob- 
viated. All members are securely fastened 
to the cast-iron base blocks by means of 
fillister-head and Each 
punch section as at A is of T-section, the 


screws dowels. 
punch proper being formed on a base of 
sufficient width to allow a row of screws 
and the necessary dowel pins to be placed 
along either edge. The punch and die 
are placed diagonally the main 
blocks, thus blanking the work obliquely 
to the edge of the stock when 
through and so economizing in the ma- 


across 


passed 
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12 Shoulder Screws 


24 Springs, Ms 84. 
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coh TES 
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1g Punch to Notch 
f Stock for Stop Pin 




















grooves in LL and they are, of course, 
the apart 


series of vertical gashes just 


spaced right distance by the 
referred to. 
slocks NN at the ends of the stripper are 
secured by screws and dowels to the main 
members of the stripper L L, and prevent 
the latter 
tion. 


\ll parts of the punch and die illustrated 


e 1 


from becoming distorted in ac- 


are made with great accuracy, and it will 
be obvious upon inspection of the draw 
ings that the punches are well supported 
while in actual contact with the work, and 
as they take a shearing cut in removing 
the stock between the teeth, the cutting 
action is free and a very satisfactory job 


is produced. 


© 
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NARROW BLANK 


terial, this arrangement allowing the pieces 
to be punched out with very little scrap 
stock between consecutive blanks. 

Upon referring to the plan view of the 
punch, a V-shaped 
be noticed at B, which, as marked upon 


shearing punch will 
the drawing, is used to notch the edge of 
the stock so that at the next feeding stroke 
this notch will be engaged by the spring 
stop pin C and the stock correctly located 
for the cutting out of the next blank. 

A compound of 6 parts lard and 1 part 
rosin is given by the Brass [Il’orld as an 
efficient protection for polished steel work 
from rust. The two ingredients are melted 
together and stirred until cold. The rosin 
prevents the mass from becoming rancid 
and also acts as an air-tight film. If rubbed 
upon a polished steel surface it effectually 
preserves and protects the polish. 
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The Social Side of Industrial 
Education 


By E. H. Fisu 


Mr. Kreuzpointer’s article by no means 
exhausts the subject. The social aspect 
nay possibly outweigh all other consider 
tions, and yet on the other hand we may 
ossibly find that society in its process of 
evolution may be our greatest aid 

But little has been said of the work done 

year ago last summer in Worcester, by 
he old Massachusetts Commission on In- 
dustrial Education. That commission un- 
dertook to show to the people of Worces- 
ter just how they stood on the subject, 
ut the full results were never published. 
|! was so fortunate as to have charge of 
the work, and consequently feel that I am 
in an excellent position to correctly esti 
mate how freely social ties will enter into 
our Worcester problem. 

To explain what follows I should say 
that we went about the city on what 
proved to be an educational work, can- 
vassing the parents of children who were 
then in the 6th, 7th, 8th and goth grades 
and who were over 12 years of age. We 
did inquire about a few below that age 
but gave it up since most parents had 
not given the future of such young boys 
serious thought. We explained in as few 
words as possible what we aimed to do. 
hat is that we wished to establish a free 
public school, entirely independent of the 
old system, in which there should be taught 
the trades most commonly practised in 
Worcester, the students’ time being given, 
one-half to the practice of their trade, the 

ther half to the pursuit of “book learn- 
ing.” We wanted to know whether the 
parent seen favored the proposition in gen- 
eral, and then whether he would send his 
child if the school was started. 

The proposition took like hot cakes. I 
first started work in Greendale among a 
class of thrifty Swedes. I expected to have 
possibly finding chil 
When I summed 


found that 


good fortune there, 
dren at one place in ten. 
up my first day’s work and 
fully a third of the children whose fathers 
or mothers I had seen, would be sent, | 
hardly knew what to think 

I changed localities but found the same 
results; then I began to paint the proposi- 
tion less well, thinking that my own in- 
terest in the work had been contagious. 
The results about the 


Then I called in special reports from my 


remained same 
other canvassers and found that they were 
all getting higher percentages than I was 
Between 80 and oo per cent. of the par 
ents favored the establishment of the 
school. Only 
The 3700 families had 2500 children who 


4 out of 3700 opposed it 
wished to attend, and about an equal num- 
Jarring out all possible 
favor 


her who did not. 
chances that parents answered us 
ably to be more easily rid of us, there re- 
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mains a large number of children whose 
parents wish them to have this training. 

We tried to impress it on 
children and all, that this school 
mean real work and lots of it, and that 
about it. 


everyone, 


would 


there would be but little play 
How large a proportion of the children 
themselves would voluntarily attend we 
do not know, though I believe a large part 
would try it The average boy of 12 or 
13 thinks very little about the disgrace of 
having his hands dirty and very little about 
what would think 
about him for the same cause. He does 


think a great deal about the misery of 


someone else's sister 


going to school and being bossed by a 


woman. You can talk shop to him and it 
Most boys between 12 and 


they 


appeals to him. 
go like to see the wheels go round; 
like to see 
they like to see it growing in their own 
So far does this feeling go that | 


something being made and 
hands. 
believe that the whole difference between 
the success and failure of a school might 
depend on whether they made “exercises” 
to be scrapped, or gasolene engines to be 
started up, tested, and sold! 
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the boy s | 


The readers of the 
ist being more interested in 
will pass over the girls except to say that 
they were not in the least bashful about 
admitting that they could find a use for 
housekeeping 


much knowledge of 


and cooking than they could get at home 


more 


or in the present public schools 

The boys who appeart d to take interest 
in our proposition were scattered all over 
the city. The more aristocratic sections 
had a few more who aimed higher, which 
was part of our advice to them, but the 
attitude of contempt for skilled labor was 
sc nearly entirely lacking as to be a great 
surprise. I went day after day to homes 


where I expected, before I found how 


things were going, to be turned down and 
told that my queries were insults, only to 
be invited in and plied with questions my 
self, and they 
In fact I believe that | 


questions than I asked 


were intelligent que stions. 


answered more 


These wealthy people, he wever, looked 
upon the proposed school in a different 


their brothers of 


way as compared with 

the east side They looked at its train- 
ing as a means to an end. The east side 
looked on it as an end. The west side 
saw that a boy who had a trade _ plus 
brains could advance beyond the lathe and 
the bench. They also saw their boy, al- 


ready at 12 impatient of books alone, to 
their regret. 
with joy as a means of keeping the boy 
but honed that its 


They hailed this new school 


in school, training 


might open the boys’ eyes to the value of 
an education and prompt them to do their 


t 


class-room work with hoys 


looked on the school as a 


They would go there and study 


spirit. Many 

compromise 

h ilf the 

time if they could only “make things” the 
rest of the time 

On the east side it was money no doubt 


that was the leading factor. To those boys 


1039 


the prospect of some day making $3 a day 
was as alluring as the prospect of $3000 
a year on the west side. Down among the 
if you can call them slums in Wor- 


work 


whom no _ one 


slums, 


cester, was the most interesting 


There were, children 
wanted; ready and anxious to work and 
earn, but with nothing in their education 
to help them earn a cent. It did seem as 
if the 
from their parents for the best part of the 


State in taking those children away 


day for the best part of the year had given 
them nothing in return. It was like giv 
ing a chocolate bon-bons 


Starving man 


There was no chance of any psychological 
effect here, for most of the talking had 
to be done through interpreters 

An astonishing thing that developed as 
we went along was that only about one 
f “learned” a trade 
rest picked it up or 
broke into it in other ways. Of the ma 


chinists one half served apprenticeships of 


other skilled workers in metal: not more 
than 1 in 10 served their time Che men 
who had trades almost invariably wanted 


their boys to learn, not necessarily the 


trade that they were following, but some 
trade. 

Having stated as a fact that verv few 
people in W ester have any feeling 
against the dignity of labor, I wish to 
review a few things that Mr. Kreuzpointer 
calls to our attentior 

[He S Y oF LATIN 


high-s« l urses 1f r educated px é 
( uld I Ve heir way The erea det 1 
ror the rat d ] guage ( nes S he 197 
gests, fro those wl ire n their way 
up the social ladder d wil ‘ < c- 
thing myst us nm it Wi ] ive not i 
very | ge number I il climbers 


Mr. Kreu inter is undoubtedly right 
in saving that he worship as iwht 

ir schools istake ut I imagi 
that its Hue is not sé das he in 
timates he w st he “ s » tl Ve 
] ive is I! t taugnt the scl Is t 1 
the streets and in tl corner groceries 
where our little w ) clans grow to be 
giants in the minds of the bovs. The same 
wonder as t w tie get a li g that 
bothers us older people comes to the boys 
and t mat of them rush into pol S 
to find out. I am inclined to think t the 
hero worship in the schools is vague and 
indefinite enough so that in the general 


haze that surrounds the pupils and befogs 


their minds, they do not get a very distinct 
VocaATIONAL Epucation 


I shall have t cK 


common-schoo!l ha 


nfess that I have that 
“ness about what 

tional education means, but whatever it is I 
im against it. I fail to see any demand for 


all 








If the name was 
the 


iny half-way measures. 
blind to 
n in the unions, | 
drop it. If it 
prefer to say 


felt all over Wor 


mislead laboring 


t ike nm as a 
should Say that it 
would be best to means 
“trade 


rade training | 


What is very distinctly 


cester is that manual training 1s a tarce 
ind that trade training should be careful 
1l complete training in a trac No six 
ntl courses in machine work will be 
lerated \ thorough course approxi 
ting the regular shop apprenticeship 
ith sufficient school-room work to prevent 
nation during the most recipient years 
what 1s demanded 1 certain tone 
(dine ther thing ir work showed and 
1 t it is futile for any manuta 
rel ttempt to reach many of the very 
est l hers i deep-seated feeling 
I qiaist! t rainst p toremen vl 
peri ident 1 le teel that whil 
( f rl believe’ is 
! dd ot know enough = oft 
1! 1! ] Wl worl + SO 
trol the actions f his 
ite t at all to be won- 
( ft ll the vears in which an 
rent been considered a thing to 
er cuffed about the shop pick 
) littl vethine if he ld, but 

t r ieht thing except to be 

t at it montl ifter he had learned it 
re is no doubt in my mind but that 

eC ¢ " } t chinust belong ' r 
1) f the vill t 1 
1 n ull be made to 
ff \s we e trving in Worces 
blem, we feel that it is 
littl fi effect from shop 
[ 
ice under ideal conditions. We 
real shop doing real 
Irom t local shops, under 
th me shops, but men whom 
heir expected ability to 
thet v tod Ings These men’s 
will be primar to teach bovs to 
wel condat t ch them 
a I ( Dp W 


: tet the Gow en established 
the | t Servic bure . wood 

( I Wi ( lq irter t \ladi 
Wi Phis bure will give its entire 
tion t e pre ition of exper 

Cl in wood pres t 1 per 
1 wit! Way nD 1Cs ad thers 
terested in prolonging the life of rail 
] bt de timbers, iin props, 
nee d ti ion poles, ete It is 
sti { t wood decay in this country 
1 nts from 20 t 10 millions of 
t 1 ( ad opr mress nd ef 
ent ethods of preserving wood n 
ee ee to. red st 1}, 

| larg ition wast Phi pat 
ular worl i expected to prove of 
1 npor e in the program of con- 
r tural resources in which 

wublic | ecome awakened 
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Electric Welder for Machine Shops 


and Foundries 


extensive ise to which 


Owing to the 


steel castings are being put in the con- 


struction of modern machines, and the 
difficulty in obtaining good, sound cast- 
ings, any apparatus that will rectify these 
troubles should bi boon to the foundry 


or machine hermore, when it 


is understood that it is possible’ to 


rild up nv ot the parts ot a 


machine cde f steel, whether it be steel 
casting rT n 1er\ steel, or even 
wrought-iron forgings, the advantage of. 
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rough, lumpy appearance, which can be 
easily chipped or machined. 
A very simple homemade electric 


welder, shown in Fig. 1, can be in 


as 
stalled very cheaply, with materials which 
can be picked up in almost any industrial 
plant; the only essential requisite being 
supply of direct 
rhe 


be nch, 


current at I1o volts, 


apparatus consists of a_ he 


avy 
covered inch boiler plate 
the 


Phe 


with 4 
connected 


110-volt 


lo the boiler plate 1s 


negative pole of a circuit. 


after passing through 


pole 


a handk 


water rheostat, is carried t 


ending in a carbon tip 4. By placing the 


irticle to be operated upon on the boiler 


plate, it of course will make its own 
electrical contact with the plate, and when 

















FIG. I. 


such an installation in any shop will be 
1 apparent 
\ great deal f work, which under 
rdinary conditions would be spoiled and 
nsigned to the scrap pile, can by the 
( f an electric welder, be made as 
( s new | the weld impossible to 
etect for example, take a_ steel-wheel 
nts that is been turned down too 
Il, due to a mistake by the machinist 
herwis¢ vy melting material and 
nuuilding 1 he sting s will be de- 
scribed later, the diameter can be in- 
reased mucl s desired The wheel 
center is then put n the wheel lathe 
gain and machined to its proper diam- 


eter effect of the electric welding 


does not harden the steel would 


of 
\fter 
weld has a 


as 
exp ted, and the union 
distinguished 


welder, the 





HOMEMADE 


An eRiCAN MAC HINIST y/ 


ELECTRIC WELDER 
the carbon point is brought in contact 
with it, practically a closed circuit is 


made through the water rheostat 


carbon 


that 


drawing away point, an are 1s 


similar to 


formed formed in an 


going from the 
steel ca g 
she uld be bse rved 

current flows the other way, ie., from the 
steel to the the 


lamp, the arc carbon m int 


to the sting This arrangement 


carefully, as, if the 
carbon 


tip, apparatus 


will not work. 


The are is allowed to play around thi 
point n the casting, where the welding 
is to be done until it gets red hot [his 
will only take a short time as the heat of 
the arc is so great that apparently very 


little heat is conducted away by the mass 
of When this has 
accomplished, boiler-plate 
other bits of 
the hole 


been 


metal around it. 
punchings or 
steel 


are placed al mgside 


which is being filled, and the 
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n be illowed to play on them. They will tube on which is screwed a brass casting the continual breaking \ striking illus 

mediately melt and run down into the’ for clamping the carbon point Che car tration showing the extent to which such 

ctric le. The are is then made to play on bons used are I inch in diameter, and a device can be used is the following 
In is material in the blowhole until it can be obtained from any electrical com \ new locomotive boiler had been 


hil ] 
ict ; 


lich Its into and forms a part of the main’ pany. About 8 inches long will be found demned by a railroad inspector in one 





trial sting. This operation is*continued until right, then as it burns away it can_ be if the large locomotive shops, due to a 


eng e hole is built up even with the rest of adjusted to suit Che isting for clamp small leak in the mud ring, which showed 


ts, e casting. Care should be taken that ing the arb yn should b split to allow p in testing. ‘ rdinarily the whole boil 
CaVvy ie holes are cleaned, before starting to ror this, also for tighter ing it to mak l VW ild have t | taken apart to get this 
late eld, of any sand or other foreign ma good electrical contact with the carbon mud ring out and put it under the han 
the rial. Care should be taken to make very good mer again The material was simpl 
Phi [he water rheostat is simply a barrel electrical contacts n all parts of the hipped out around the leak and the cle 


loa led with water in which are placed two handle, as when the rrent is flowing tric welder mad tight job of it 

















nd eces of boiler plate; one at the bottom, (150 250 amperes), it will very quick Phe , mpanvine illustrations s \ 
the hich is stationary, and the other, a mov- ly heat up to the discomfitur f the op learly tl nstruction and operatior f 
] } 4 ] | ] , , ’ , 
ler ble one above it. It can be raised and erator. . wooden hat is slipped over this welder. whi nv electrician wit! 
Wi wered by means of a weight and cord the brass tube and a exible ypper a ingenuit luplicat his ap 
] , 1 14 , , , , . 
nen issing over a pulley By this means the eable is soldered at the end and forced  parat is now being used in the various 
esistance is varied until the best results into the brass tube, a set screw holding plant f ; ¥ largest industrial 
re obtained it firmly in place Unless a very flexible rporatiot the United States 
The annaratit | hy her } r bl , 1 ] ¢ 1 he fanund y tiring 
e apparatus works best when the re cable 1s used, it WH a very tiring 
stance is adjusted so that between 150. on the operator’s arm to hold this out as 
nd 250 amperes are flowing through the shown, for any great leng t time \ An Unusua av to eyseat a 
: ; J 
ircuit. It 1s necessary tg add about a round piece oft ber provides additiona P lley 
; aay : ulley 
ail of salt to the water in order to in- protection to the hands from the electric ‘ 
rease its conductivity. By starting with rays = 
ei] 
, P a8 , 7 ; ig R , 
e movable plate at the top of the barrel While t stal shown with : rl 
. Rec it] , willie, 1 
le . ; 
t t ) ‘ ed 
e pulley w per | 
ete \ ‘ ] ) , 
= ~ 
‘ 7 . fan 4 I ue ) Ihe VW ‘ \\ 
Wooden Handle ba"d te 1%:"x \% Brass Washer a . Bore for 1 Dia 
to hold Fibre Disk var ¢ a 
—_——s za : 1 Dia. fe — \% Screw \ 
| rs) iI tHe - a 
1 set Scre s srass Pipe . 1 ] 
$8 Seren { Brass is 1%" Dia., % Thick were 
to hold Cable ‘ 
| Cour ) | 
_6 x \ Fibre Disk 1 1 ¢h, nroll 
to protect Hand ™ : 
\ 
‘ ; 
} lh ‘ \ l 
. 
\ ~ , ? i 
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steel 6 incl ; f 
( HANDLI < ELECTRIK WEl i \ ‘ WW \\ } 
nd lowering it gradually, no trouble will ircuit breakers, ammeter, switch, ete, , . 
. . .< . at ; . . I U , “ 
e experienced with circuit breakers blow these can all be omitted and ; vitch only . ; : , 
: ing out, etc. This rheostat will have t sed, thus simplifving the installation 
be adjusted again after the water heats From the foregoing description it 1s , P 
‘ \A ) I 
 “ } nt ' + ' ] 
D ) | | i 
. { ull ‘ ep 
In using this device a little care must welded by t $ s T is ee! 2 1 
be exercised as the rays given off by the ed wit t s es () steel st , e 4 ' 
re which is formed have the effect of ings, or machinery steel and wrought ae ee ao —- 
; ° ; : : - wheel, whil rd mai perat 
sunburn. Unless the hands and arms are iron forgings can be successfully welded . : 
protected by gloves and the face pri In welding forgings, a pure grade of iron : ; a 
tected by a shield, a bad burning will muld be used, st tavbolt iron, as ‘ 
t result. this will give a much more satisfactor es . 
| stood 20 feet away from this whil b. If this appar s t d where 
y 4! T an | ) 
it was in operation, without a shield, for ther men are working, it will be better ,, y 
rit \\ ° ~ 
bout five minutes and got a bad case to inclose it as the light attract tten ge ig ok view al a 
f sunburn, with the accompanying tion and sometimes causes the men in the ‘ 
\ \\ re \ 
symptoms of skin peeling, etc. The shield vicinity an excuse for I round ex x 
( perf “ the ing 
is made of wood '% inch thick with an mining the operatior Furthermore, it i ee 
. . ’ . : P . i’ . 
opening. containing two thicknesses f will be found convenient for t perator = 
ruby glass through which the operator to leave all the tools nnected with the r mat ur ( wrought 11 


looks at the work An improvement of weider under lock and ke) uncrior t teel. although large quantities 


\ the shield shown has been developed, It is remarkabk vy mam s can ft steel are now used where wroug 


which consists in strapping the shield to be found for it after it 1s once in opera iron was pr isly empl l Wrought 
the operator’s head, allowing both hands_ tion. Copper trolley wire in be welded iron resist rrosion better than steel, as 
; to be free for work together so that it is impossible to find lag the fibers ts yrotective 
The handle, a sketch of which is shown the weld. This is a big improvement over ting whet rrosion sets in and thus 

in Fig. 2, consists of a light 34-inch brass the usual way of brazing or soldering, with makes t f 
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Modern Automatic JType Making Methods 


Refinement of Machine Design,’ Unique Methods for Determination of 


Accuracy of Matrix. 


The Microscope a Factor of Machine Installation 





B Y 


The accuracy of any result, either math- 
ematical or concrete machine construction, 
is only determined by the accuracy of the 
means by which the results 
reached, and the art of type making, in 


have been 


which the greatest accuracy is conceded 
by those who know, would perhaps be 


better appreciated were we to stop and 


Ww. J. 


use, he did it under a microscope, and 
with great strain on his eyes and nerves; 
at any the tool might slip and 
spoil the work. With the machine, how- 
ever, and with no strain whatever, experi- 


moment 


mental punches have been cut so small as 
to be legible only with the aid of the 


microscope, too small, in fact, to print. 

















FIG. I, 


DELINEATING 
1, tracing point; B, fingers for clamping character; C 


CHARACTERS 
bed 


THE 


plate showing angle 


possibilities. 


this 
step 
involved 


the foundation which 


concession is based, the building up 


consid r upon 


by step through the intricacies 


in the various that go toward 


making the master tools or matrices. 


processes 


It is an art where the little things, meas- 


ured in fractions of a thousandth of an 


inch are the big things as exemplified by 
the American Type Founders Company, of 


Jersey City, N. is 


small 


whose system makes 


each step a refinement link in the 


whole chain of microscopic accuracy. 


PRELIMINARY 


work is that of 
who designs the various characters 


The the 


artist 


preliminary 


of type, but this same mind must also be 

pable of carrying into the machine de” 
sign, the kind of art that will reproduce 
itself, 
the old-fashioned method 


inals by hand, and have enormously in- 


because machines have superseded 


f cutting orig 


creased the production of new type faces. 
Whereas, in the old took 


18 months to bring out a new Roman face 


davs, it about 


or style of letter, in seven different sizes, 


present it can be done in about five 


veeks, the result being superior to hand- 
work, in both accuracy and uniformity, 


and 


having a wider range, and by range I 
mean size. 
When the old-time artist made an un- 


usually small size of type, say, for Bible 


K A U P 


and at the same time produce a pleasing 
effect. When the printed page is viewed 
as a whole, and conveys information to 
the reader without attracting attention to 
itself, it is ideal, and the purpose and func 
tion of the machine is to give us that 
result. 
DEVELOPMENT OF PATTERN 

When the design of the character or 
letter has been satisfactorily determined 
upon, being either submitted to the firm or 
originally designed by them, it is placed 
upon the delineating machine, as shown in 
Fig. 1, being drawn so large that all errors 
are easily seen and corrected and begins 
the first step in its round of reproduction. 

This machine is a refined pantograph 
with microscope attachment. Directly be- 
neath the focal point ef the microscope is 
a small bed plate or holder upon which is 
placed the letter 
clamped in place by means of spring fin 


model character or 


The intersection point of the cross- 
instrument is 


gers. 


hairs of the magnifying 
focused on the outline of 
and the construction of the machine allows 
for 
drawing, and consequently this intersec 


the character 


constant change of position of the 

















FIG. 2. 
D, tracing point inverted; 
It is not, however, for the purpose of per- 
fection that the machine is desirable, for 
perfection in anything is tiresome, but it 
is essential that the letters be proportioned 
and shaped in such a manner as to cause 
the least strain the in reading, 


upon eye 


DELINEATING 


ON WAX PLATE 
frame for holding plate. 


tion point which is made to follow the out 
line of the complete character and _ th: 
pencil point of the extension arm of th¢ 
machine reproduces the character en- 
larged. 


The bed of the holder upon which the 
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riginal character is laid, can be swiveled 
any angle, thereby changing the style 
the letter to wide, narrow, back slope 
italic, both the italic and back slope 
ing produced through the combination 
f angles. This machine has a range of 
roduction from o to 96 point. 


A, REVERSAL oF ForM 
When the original design submitted is 


large, the machine reproduction is back- 
ward, ahd reproduces it in small form by 
removing the microscope attachment and 
in its place attaching a small pencil arm 
which traces the outline of the letter by 
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FIG. 4. 


» produce the 


nifying power required t 
same error. 
THe Wax IMPRESSION 
The next step in the devtlopment of the 
letter toward the pattern stage is the out- 
line in wax, which is made on a panto- 
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FIG 3 MATRIX ENGRAVING MACHINE 


F, pendulum: G, yoke; H, quill: /, 
adjustment; 


ving the long arm pencil over the large 
itline. This small letter is then filled in 
lid, that is, leaded, and carefully in- 
ected. This solid letter lends itself more 
adily to criticism. The focal length of 
e delineator can be changed to meet the 
quirements of changes in size of letter, 
e smaller the letter the higher the mag- 


flexible shaft drive; J, 


matrix; A, micrometer 


L, follower. 


graph machine specially designed to hold 
a plate that has been coated with wax. 
This plate is held in a horizontal position 
at the top of the machine, as shown in 
Fig. 2. 

Immediately under the tracing needle, 
which works on the face of the wax plate 


in an inverted position, is a mirror to en- 
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CONSTRUCTION OF QUILI 


able the operator to follow the movements 
of the needle through the varying outlines. 
This enlarged drawing is larger than the 
pattern size, so it is not only reproduced, 
but also reduced in this second step. 


THE PATTERN 
From this machine, after the ragged 
edges of the wax have been removed, it is 
electrotyped, a process which deposits in 
the outline sufficient metal to leave a 
raised character when the wax has been 
with metal, 


removed. This is “backed up” 
l 


trimmed and finished similar to an ordi- 
nary electrotype plate of a page of type. 
This pattern is now ready for use as a 


model in the engraving machine. 


THE ENGRAVING MacuIne—Its Con 
RUCTION AND PRINCIPLi 


In Fis 2 is shown t} next tern the 











ng 
' 
&5 ¢ 
=m ra 
\ 
<= ' var e from NL b 
x 
i to SU 4 _ . VE 
FIG 5 \ \ , Hi 
evolution of the tvpe, the matrix-e1 
ing machine, which consists of two hou 
ings between which swings a long pendu 


lum or arm, which is delicately suspended 


in a compound yoke by means of gimba 
screws which gives it a toggle-joint effect. 
The whole aecuracy of the matrix lies in 
the accuracy of this machin The quill 
holder, or the head which holds the tool 
in the matrix machine, and the work in 
the punch-making machine, which is built 


on the same principle, is fitted between 


ardened, ground and lapped guides or 
ways, and is perhaps the most highly de 
veloped of the many parts that go to make 
up the machine design The steel is spe- 
cially selected and machined and then laid 
away for three or four months for sea- 
soning or adjustment of the various 
strains inherent in all steels. It is then 
carefully fitted in its guides. The central 


hole in which the quill or tool holder is 
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FIG. 6 GRINDER FIG. 7 INSPECTION APPARATUS 


VW, diamond \ micrometer for wheel adjustment O, stop collar 
held irranged with positive stop upon §, which shows the faces of chisel cutting the tool, as for example, the pendulum 
which the holder rest insuring replace edge, which vary in size from 0.001 to arm with a ratio of 1o to I, using a tool 
ment at accurate deptl 0.080 inch in width, the heavier faces with 0.008 inch tace, would require a fol 


[he limits of a racy in the whol 1 being used for the removal of stock and lower 10 times as large, or o.o80 inch 
struction of this head is within 0.0002 inch the finer ones for outlining of the charac diameter. 
The head which holds the work has a_ ters The tool is driven by means of a The arm moves the follower along th« 
vertical adjustment for the purposes of flexible shaft at a speed of 8000 to 10,000 raised edges of the pattern apd the too 


incre ¢ of decreasing size of matrix revolutions per minut which is controlled by it also, cuts th 

character by changing the ratio of tool outline of the work. A roughing cut 1 

movement to follower movement THE FOLLOWER rst made and the surplus stock removed, 
ry ead | central recess at right rhis rests on the pattern and is guided = after which a finishing tool is used Phe 

ing] to the plat the ipporting b e swinging pendulum or arm, in the material used for the matrices is called 

points, in which is held the matrix holder end of which ts inserted a pin with a ball watchmakers’ nickel and resembles hard 

vhich ac te] ’ des of head slid- end which rests in the socket of the fol brass 

I 1 led w ig t ther lowe da light spring in tension against 

positive stop, which in turn allows for re- the end of the pin holds the follower al- GRINDING MACHINES 


placement of holders, ; l-heade bolt Ways Im positiol The size of the fol- In case the tool edge should become 
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SS 
H the midst of the operation, it is es- is shown the matrix ¢ chi a type is discharged At the opp d 
‘ ntial that some means of grinding or specially designed facing machine with in from the matrix is an opening through 
newing the edge be employed that will serted-tooth face cutters, which is driven’ which the melted metal ente: Che mold 
the same time inst he same accurate by a clutch rather tl belt on account are mad djustabl that « 
tline of the tool, but more important of the belt tendency to pull sidewise, caus cter is cast 1 yroper W () 
in all else, the same size and length, ing undue wear spindle and de mold is 1 ize of type, 
din Fig. 6 is shown a specially designed = stroying the accu f tl alinement nd with it all 1 matri for that size 
rinder with small slide rest upon whicl Che work is cla machine by may be ( 
e quill is held during the grinding opera means of a frog clamp direct! ider a lhe matrix or master t which is now 
The machine consists of a hght ste microscope that has ! irs at right 1 ly for the type-f r 
dle having ngitudinal moti y ingles to each ot r adjust ready t | yp f 
ins of which the feed 1s btained On able to any wit \ ( Viik iccepted ( like 
nd of this spindle is mounted a small 
vy or brasive wheel The slide rest 
constructed with single trunnion bed 
ich enables it rotate at the will of 
operat throug] in are of 90 de 
ees, Witl stops, one OT whi contr s 
ed e angle of the tool for matrix draft, 
d the other the rvature on the end 
. i the top of the slide rest are two 
wit a xXeC i p nm one 





tool ith the ring end agziinst the 
fol p This ring end is the determining 
incl int in this machine for the length of tool 

a i tine engraving m cl 1N¢ Tor the 


luring the grinding operation, the abra 


s were t tak consideration the 
ed e of the t e changed lo 
he viate this xed diamond point, which 

( s also capabl i icrometer adjustment 

. 1 ¢ + ] 
ird 1 case oO weal rrangea lat tiie 

vheel is b eht t ich it m passing 


thereby insuring the same relative posi 


le f the wheel with the 





‘ 


ng the ol always to the 





Any desired width of tool face is ob 
1 tained by means of hardened steel measur 
blocks and when a tool of any de 
red face 1s ground, the block for that 


rticular face is placed between the ent 























rr 1 +] ee ea waifios 
1 the wavs and t traveling rest brough 
SS hee " a _ 
waist it \ neans of a screw teed, nus 
ging the position of the tool center 
relative to the center of rotation 
N SPE¢ yN 
| I r rat ti inder | 
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+ ] 7 
its W \ telv, it 1s ta‘ t ti 
Ine as show Fig. 7 
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; thei < ) ind general D 1) vider ‘ 
Ty 7 , 
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really means from an economic standpoint, 
we must consider the saving in the num- 
ber of handlings the type received, and 
Fig. 9 is the earlier 
methods, in which were involved repeated 


intended to show 
handling of the product, which is not only 
expensive but changes the work from an 
interchangeable to a hand product with no 
The product from 
has to 


two lots exactly alike. 
this machine or 
pass through such operations as _ taling, 
means of wiping across the 


type of machine 
burring by 
face of a polishing wheel, grooving, siz- 
ing, etc. 


AUTOMATIC MACHINE 
As shown in Fig. 10, the product passes 
through all these operations automatically. 
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livered side by side on a specially grooved 
piece of wood, 3 feet long, called a “stick,” 
on which they are removed from the ma- 
chine for inspection. Type are cast at the 
rate of from 10 to 200 per minute, accord- 
ing to size, the speed being limited only 
by the time it takes the metal to solidify. 
To accelerate this a stream of cold water 
is forced through surrounding 
the mold, and a jet of cold air is blown 
The type are made 


passages 


against the outside. 
from type metal, a mixture of lead, tin, 
antimony and copper. As antimony ex- 
pands in solidifying, advantage is taken of 
this quality and the mixture is so pro- 
portioned that the expansion of the an- 
timony will practically counteract the 
shrinkage of the other constituents. 




















FIG. 10. Al 
plunger 
showing 


TOMATIC 


matrix; W, 
type: Y, 


V, mold and 
Through the medium of cams the matrix 
holder or backward 
forward, bringing the mold immediately in 
f the metal. A 
the 
the 


mold is carried and 
front of the feed point « 
used to 


the 


pump is operate in molten 


metal to force metal into mold 


and matrix 
of the 


at every operating revolution 


machine lhese machines run at 


different speeds according to the size of 
the type; the smaller the type the faster the 
speed, owing to the chill necessary for 
set At each revolution a charge is forced 
into the mold, the time of revolution cal 
culated to chill the type to the proper 
hardness, the arm controlling the holder is 
pulled back and the type ejected into a 
trough and automatically carried along a 
broaching channel which trims all burs, 
tales it, grooves it and finishes it com- 
plete, ready for use. The type are de- 


controlling flow of metal: _Y, 
“sticks” as 


MOLDING MACHINE 


knives for trimming 


they are removed 


Type STANDARDS 

Formerly the various sizes of types were 
indicated by names which had developed 
with the history of type making. It was 


a source of considerable annoyance to 
printers that these old standards were not 
accurate, and that two types of supposedly 
the sold the 


name by different makers, varied so much 


same size and under same 
that they could not be used side by side 
\t present the “point” system, by which 
each size bears a proportionate relation to 


every other size, is the basis of standardiz- 
practically 
one seventy-second of an inch. Actually 


It is based on the pica 


ing, an American point being 
it is 0.013837 inch 
size, most extensively used in this country. 
This size was divided into twelve equal 
parts and each part called a point; and all 
sizes made to conform to 


other were 
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multiples of this point. The point is so 
nearly a seventy-second of an inch that 
printers frequently calculate the length of 
the pages by counting the lines, the basis 
being 12 lines of 6-point, nine lines of 8- 
point, 6 lines of 12-point, etc. This cal- 
culation is quite accurate. 





German Lifting Magnets 


By Frank C. PEerKINs 

Many unique forms of lifting magnets 
have been designed in Germany as well as 
in America, and their application in con- 
nection with the use of electrically oper- 























U 


American Ma 


AN 
FIG. I. COMBINED MAGNET AND TONGS 
ated cranes is of special interest. A spe 


crane was designed and built 
A.-G., of Wetter 
o-Ruhr, in the Georgs- 
Marienhitte in This 
equipped with lifting magnets that oper- 
with the crane working 


cial electric 
Stockenholz, 
Westphalia, 
Osnabriick. 


by Ludwig 
for 
was 


ated successfully 
at its utmost capacity. 

In connection with this crane there was 
a question of transporting hot as well as 
cold ingots, and as it is impossible to raise 
ingots of over 750 degrees temperature 
by the aid of a magnet, a second lifting 
appliance had to be provided for the hot 
ingots. A pair of tongs capable of being 
controlled from the operator’s cab in the 


electric crane was designed in addition ti 


the magnet of two tons’ lifting power. 
These grippers also act as a protection in 
case the current is shut off, and Fig. 1 


shows the magnet and tongs as it is hand- 
ling tubes. 

By Figs. 2 and 3 are shown two German 
lifting The latter is raising a 
bundle of metal scrap, while the former is 


magnets. 


holding a number of steel channels, and 
this is equipped with an electric motor 
that 
volve to a position under the channels, 
falling 
take 


shown in Fig. Tf. 


operates movable arms which re- 


as shown, to protect them from 


should anything go wrong. These 
the place of the tongues 

These German lifting magnets, as well 
as that shown in Fig. 4, as it is raising a 
number of cast-iron pigs, were designed 
and constructed at Berlin, by the Siemens 
Schuckertwerke. forms of lifting 
have of from 


These 


magnets been constructed 


3 to 15 tons’ capacity. 











lets 
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er- 
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[In some magnets the magnetic attraction 
the inner pole has been purposely made 
mger than that of the outer pole. The 
ictical effect of this is that in handling 
iron or similar material the bulk of 
pieces, constituting the lift, are drawn 
vard the center of the magnet, thus en- 
ling the crane operator to drop the load 
thin a much smaller area than is possi- 
with magnets in which the flux is so 
stributed that the pieces of metal, lifted, 
nd to cling to the outer edge of the 
ignet frame. 
It may be stated that it is an electrical 
xiom that the torque exerted by a motor 
of constant field strength, will vary with 
the strength of the current admitted to 
he armature winding. This principle is 
utilized in the case of the cable take-up 
hy inserting in the armature circuit of 
ie motor a fixed resistance which limits 
the amount of current passing through 


he armature, and consequently limits the 
ull which the motor can exert on the 
cable to a predetermined maximum, that 
is just sufficient to keep the cable taut at 
all times. 

Now the current for energizing the mag- 
net is transmitted to the cable by collector 
rings. One of the wooden strips forming 
the drum is pierced with a small hole 
through which the end of the cable that 

connected to the collector rings is 
issed. The cable is then wound up on 


the drum and the other end connected to 
the cables issuing from the terminal box 


of the magnet. 


With every magnet of this type of large 
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the effect of which is to reduce a high 
voltage at the terminals of the coil. Con 
stant repetitions of this “kick” will sooner 
or later break down the strongest insula- 
tion unless provision is made for guarding 
against this inducted voltage and dissipat- 
ing the energy outside of the coil itself. 
In this system of control the force of 
the inductive reaction incident to the open- 
ing of the circuit is minimized by hav 


Ss 


11 


ing a discharge resistance automatically 
shunted across the magnet terminals just 


prior to the opening of the magnet cir- 
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A New Stunt in Annealing Air 
Hardening Steel 


By R. D. BroMLey 
We see occasionally in your columns, 
something pertaining to air-hardening steel, 
which is always an interesting subject. | 
have had occasion to handle nearly all 
brands of this kind of steel, for some years 
stumbled onto 


past, and quite recently 


something new to me in regard to it. 

















FIG. 3. MAGNET LIFTING NDLES OF SCRAP 














FIG. 2. GERMAN MAGNET WITH REVOLVING ARMS TO PROTECT WORK 


ize, say 35 inches and upward, a drum 


tvpe master controller and discharge re- 


istance are used and the control switch 
nsists of two parts—the master con- 
-oller and a solenoid-operated contactor. 
[he master controller should be installed 
n the crane cab within convenient reach 
f the operator, while the contactor and 
esistance may be secured to any portion 
f the cab, either inside or out. 

It is well known that when the circuit 
suddenly opened on a magnet coil there 
a strong inductive reaction, or “kick,” 





cuit, this resistance being disconnected 
automatically prior to the reéstablishment 


of the magnet 





The facts and figures contained in th 
forthcoming U. S. Census Bureau bulletin 
m lumber, lath and shingles in 1908 dis- 
close the adverse conditions obtaining in 
the lumber industry during that year. A 
summary .of the total values for the sev 
eral groups of forest products investigated 
shows $6098,262,175 for 1908 as against 


$897.941,736 for the previous year. 


Fl¢ j LIFTING PIGS WITH GERMAN MAGNET 
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Practical Letters from Our Readers 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing-office Methods, Practice and Economy 


WE PAY FOR’ USEFUL IDEAS 





Two Attachments to Standard Steel ings found in the way explained gives the a 12-inch scale in place of the 24-in 


' orrect dit vhile using them. scale, using a par 
Scales and a Small Bevel ; ie b nye el , ae 


and taper-gage tween the gib piece 


allel packing piece b 
and the scale 


Square attachment which was made to fit the same While these two attachments t 
— : scale, but 1 be made to suit any size of standard steel scale are not, perhaps, f 
scale \s can be seen by the drawing, the precision work, still they are accurat 
The tools described were made to facil attachments are made one opposite from enough for ordinary work, are compar: 
tate «ie repairs, especially square and the other, the reason for this being to tively in xpensive, take up little room 


rectangular dies, such as dies for roasters, ring the two small scales both to 


1c «=6tthe tool box and weigh little. 


bread pans, ete., of which we use a great came side of the large scal It will also Fig. 3 shows a small bevel square whi 

many. These dics are in a great variety be seen from the construction that the I have found useful in small die wor 
7 = - ] nol ha sal . 1 +1 } . 

of sizes, and the angles between the sides scales lie close back to back when clamped, The narrow blade permits its use in plac 


and bottom vary for nearly every size, sO. this bringing the two small scales in line where the usual 


the making of templets for repairs and with each other. By loosening the large _ ticabl 
renewals is quite an item. thumbscrew anv angle can be got within The feature 

Fig. 1 shows a caliper square head wit! 
screw adjustment, made to fit a 24-1ncl 
Starrett steel scale, No. 7 graduation. An 
other head was made the same, but with- 
out the screw adjustment. 

The feature of this attachment is that 


either outside or inside measurements may 





be taken with it and read direct from the 
scale. The drawing shows clearly the con- 
struction. The measuring leg is made of 


tool teel, and is fastened to the side pieces 








by three screws and two taper dowel pins 

















bevel square is impr: 


ol is that the bla 


ono 
‘| 


It is hardened on the measuring edge and Section through A-B 
on the ede contact with the seal T} showing Joint 
tw rele ire riveted tog I t the top 
t] erted piece being the same thickns | 
he measuring leg and being cut out for i) 
ll curved spring which rests on tl 
piece This spring gives an easy slid 
t wi it shake K 
\ vill iced, the me l iw ine 1s 
\ the face of the 1 suring leg =< 
1 ré o direct from the scal nd by Wy 
{ le I ] readin Cc 
} trom al CURE the l 
the head, without the serew ad FIG. 3 
1, J ail al = 
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aT luati (Hi NDARD STEEFI ALFS AND A SMALL REVEL s¢ Ki . 
1 aa 
1 
d ot the s ie 1 4 1, ( ugh far enough to p 
' - 5 it l 2 = seitme i bevel by a Starrett 
thi rdinary ru t worl the attacl ther protractor with revolving butt 
can be 1 tl l he center. When the required bevel is 
t which the first | I is Nstruction I explanati n, tl tained the smaller thumb screw is tig 
h of tl acl I g clear | ugh. The ordinary ened, thereby lamping the slotted dis’ 
le n GICs On pe Sas li hi n squares are he blade can then be pushed back to a 
-" me | re reversed he I for t I is shown desired length and the larger thumb set 
: - ” Or | I ed t p tightened with the assurance that the b 
™ For insid wieeeanisints mm Of theres cially when m king duplicat s, this tool is correct With the usual bevel squ 
t] Hel face the hows its worth, as it n he quickly set when a short blade is required one can 
= twine lipped to botl gl es, 1 depth set by the protractor without the us 
htened by the eccentric p dtl inside of the die, thus doing a scale as well, which makes it. rat! 
Phes } en ir’ nd p Hel ] wav with the necessit of making 1 tem- awkward The details 1. R and Co J 
to maller circle than the tool will m plet or rush job. It can also be used as the two clamping bolts. The disk B 
et vis — a i bevel square using one head, or as a_ riveted to the face of 4, after the hi 
Ph It! f these ttachments he ng ch { Tt FAL for | ng tapers using both of the bolt C is ins rted in 4 These bol 
¥2 inch, the addition of 1 inch to the read- heads. For smaller work T use them on must be put in place before the two sid 
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stock are riveted together wane Adjustable Jig Boring Tool Holder machine. For permancm ts in one m 


Several recent issues of the AMERICAN 
MACHINIST have contained descriptions of Baca 


a a ae jig boring-tool holders which lead me to Shou OT Pp Capri 
submit the design of o1 | made some 
- , ; years ago and which, for simplicity of con- 7 ae 
\ Table for Calculating Pitch <, oe a a os ate Wooden Vise Jaws 


4-in Diameters of Worms stant use convinces 1 n't be beat aes eit alin 
oa l hi ! r seen thi sign published . 
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touch, the grooves AA keeping them in 
Two stiff helical springs are put 
Threaded work can be held with 


place. 
in at B. 
perfect safety, it being impossible with 
wood to injure metal. One of the best 
woods to use is maple, which is tough and 
does not split easily 

SURFACE. 


J. oO. 





A Self Centering Jig for Holding 
Work in the Drill Press 


The line cuts show a chuck for holding 
that is to be drill 
It is superior in a number of ways 


work machined in a 


press. 
to any chuck that I know of for this class 
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guide bushing is shown resting on the pul- 
ley hub that is to be drilled. This is in- 
correct; the bushing should never touch 
the work that is to be machined; only the 
centering pins J should touch the casting. 
H HH are three arms the same thickness 
as the hub portion, and set at 120 degrees. 
In these arms are 34-inch holes to receive 
the centering pins /. These holes are 
carefully spaced at equal distance from the 
center of the guide bushing. At either 
ends are bosses which have 1-inch holes to 
receive the guide pins F. Extending out 
from these are trunnions machined 1 inch 
diameter. / is a %x1%-inch flat iron 
lifting lever shaped as in Fig. 1, and drilled 


for the fulcrum bolts MM and the link 
pins O, Fig. 3. The bushing holder is 
/ t - | 
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Bushing~ } 
Holder 
= j Lo bs a 
SS -- ih 
° ; >|? }< HBK< 
‘oO | JM ME -) MXC 
= ts" Bolt 
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of work, has a wide range, and will 


take in a piece 4 inches diameter, or can 
be changed to take in 12 inches diameter 
in a short time. It can also be set 
so that it 

To give a better understanding, | have 
that 
will take in about base 
plate, 1s 34 inch thick, bot- 
tom. On the top of 4 are three chucking 
pads BBB, also a hub D. The top faces 
of BBB are faced The hub PD is 


left solid, or 1s bored to suit the job to be 


very 
will take in irregular work. 


put down a few dimensions of one 
12 inches. 1, the 


planed on the 


true. 
two lugs which are drilled 
E ] 


reamed 114 


done. CC are 
for %-inch bolts. are bosses or long 
hubs drilled 


is important that these holes be at right 


and inches. It 
angles to the bottom and parallel to each 
other, so that the guide pins F F will work 
easily up and down, also be a snug fit in 
the EE. G is 


shown in Fig, 1: it 


a plate, shaped as 
thick. In 
134 inches thick and 
the 
the 


hubs 
is 34 inch 
the center is a boss 
receive 


6 inches diameter, bored to 


guide bushing, as shown. In Fig. 2 





FIG, 3. Section on Y-Z 
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connected to the lever L by the _ link 
NN. The left-hand side of this lever e 
tends 18 inches out from the link and h 
a handle shaped on the end, as shown. 

To operate the jig simply lift the bar 
means of the lever L, put the piece in 
and then drop the bar and now it is reac 
which is done in the time it takes to tel] 
it. [| have shown only one centering pin 
J, but it will be understood that there a 
three at H H H. 


Milwaukee, Wis. M. E. Dawsoy. 





Fixture for Machining Two 
Parallel Eccentric Holes 


A large quantity of the brass articles 4 
was wanted, the two %-inch holes Y to 
be parallel to and in line with each ot! 
and equidistant from the center, their ce1 
ters being exactly 7¢ inch apart. For m 
chining these two holes, this fixture was 
made and located on the faceplate of 
capstan lathe. 

The eccentric face plate B was machined 
and the fixture secured to it by the two 
bolts F. 

The operations for machining the 
ticles A 
were turned front and back to fit D, Fig 

Il 


were simple and accurate. T1 


3. Then the four 44-inch holes were drill 
in a jig. They then went to the turt 
iathe where they into 

hardened and ground bush D, and clamped 


were pushed 
on the locating pin &, Fig. 1, as show: 
The hole 
straight-fluted 


Figs. 1 and 3. first was then 


drilled with a 
drill, a boring tool was put in to corre 


19/32-1n¢cl 


the hole and was followed by a %%-incl 


piral fluted reamer. The two nuts / 


were then slackened, the indexing plug G 
lifted round halfway 
} 


and fixture turned 


The plug G then dropped into the other 
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FIXTURE FOR MACHINING TWO PARALLEL ECCENTRIC HOLES 





SON 


wo 
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F F are then tightened and the first 
ation repeated. 
rmingham, Eng. E. W. 





Cutting a Large Gear on the 
Boring Mill 


he accompanying illustration shows the 
‘ in which a large gear was cut on a 
Gisholt boring mill. The gear was 60% 
inches in diameter and had 360 teeth. It 
W found by trial that there was only 
one speed at which a whole number of 
turns of the driving pulley made one com- 
plete revolution of the table, and on this 
speed 23 revolutions of the pulley made 
one of the table. 

\s there were 360 teeth to be cut the 
ble had to be turned 1/360 for each tooth 


1/360 of 23 = 23/360 of a turn of the 
sllew 
ley. 


| } 
\ccordingly the pulley was spaced off 
360 equal parts and moved through 23 
f the spaces for each tooth, a finger hay 

been suitably arranged to gage the 
vement. A strip of sheet iron was cut 
long enough to cover the 23 spaces 

on the pulley. This was to save counting 


spaces each time, as each 2 
could not be 
+] . > c 

tiple of 23. 


The cutter was mounted on the end of 


3 spaces 
l 


marked, 360 not being a 


short shaft to which was keyed a worm 
wheel 


another shaft to which was keyed a small 


which was driven by a worm on 
ley, the whole being held in a fixture 

vhich was clamped to the head and driven 
a motor on the floor 

The cutter having been set central was 

lin the required amount by the microm 


r on the cross-feed. The head was fed 
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down by hand. The total time for cutting 

each tooth, including moving the table, was 

two minutes. 
Louisville, Ky. 


CHARLES E. Barret. 





A Tool for Parting Pieces 
Planer 


on the 


It is sometimes necessary in machine 


shops to part large pieces of steel on the 
when properly 


pianer, and the _ work, 


tackled, may be done as quickly and as 


cheaply in this way as withea circular 
attends 


usual tools are not 


The difficulty which usually 
is that the 


saw. 
such work 
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quite of the most desirable form, even 
when forged with a good set-back as 


shown in Fig. 1. They are not sufficiently 
rigid, they spring under one cut and take 
double the next stroke, resulting in broken 
blades; and when considerable amount 
of this work is in hand the tool-smith 1s 
kcpt busy repairing tools—a rather expen 
sive item with tools of this class 

By the introduction of a tool and tool 
holder, such as is shown in Fig. 2, I have 
decreased the cost of such 
have | 


learned the cost of tools and their upkeep 


considerably 


work; and in an equal degree 
made and put into 


hold r h iS 


Several have been 
service, and nothing but the 


been inside the smiths’ shop 






































CUTTING A LARGE GEAR 











P seaman , i 
| _ ieee 
| Ylapper Face 
' 
<- 2¢-8q. > = 1;-89q 
Tool | Box 
_— _— 
we A 
| i 
' 
Yi | ! 
Pd i 
— ‘ Be 
\ s 
\ — - — . =< ] = 
ae 
- Air Hardened 
Plan of Face A : 
\ Steel Blade 
| fool Bialcf— | SS 
| 
FIG, I FIG, 2 Ame am Ma VY 
I TING TOo! 
It will | that the hol made 
of very substantial form, t part which 
forms the tool grip b et well k 
behind the pi f the l x of the 
planer 
Phe blad« . re cle T gXJ-1 
] rdened s e] Ink a Sc 1 m 
to 5/16 1 N e 1s | 1 
th n to « + he " if | ¢ 
(for deep low cut ectively), to 
eTip nein tl ( s \\ 1 go 
thead Ni sp { cut vy 
TT Freme T ] l 
consequently ] | | er 
amount at eacl e of l 
Planer | | will re | ¢ 
old tr ( vill t ew 
tool ;OSEPH T. TOWLSON 





ON THE BORING MILL 


behind the piv e clapper N . 
is considerable dang f breaking t tool 
on the irn stroke, less som t 

n.atic lifter is Wi e used an old 
easy working strap hinge or piece I 
flexible clock spring placed bel 1 the heel 
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A Combined Dniling and Milling 
Jig 


Shearing Blanks 


tinished edge 1s 
blanks it is 


» shear or trim them after blank- for 


When a. gor d 


sheet-metal 


quar 
a jig used 
the 
shown at 


The inclosed sketch is of 


both 


small 


required on cus 


drilling and milling lugs 


tomary t 


the blanking die being large enough of a eccentric strap, 
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SHAVED BLANKS 


!, Fig.1, is gray iron with the plate 


tock B (the drill guide) screwed and doweled 
locating stop, which is of 


the 


\nother metl that give | r Ff to it. C is the 


sharp, square edges and hardened steel and fits fairly well in 


inch in the 
block D 1s of 


wide 


faces, is to make the | ig «li rough groove strap. 


shi d 


blanking 1On out 1! 


blank, Phe machinery _ steel 


inches and is forced up 








December 16, 1909. 


A Blueprinting Frame and 


Carrier 


Not being equipped with electrical a; 


pliances necessary for blueprinting an 
finding it inconvenient to swing the fran 
the window, a 
to enable the 


from 


from scheme was deévis¢ 
frame to be 
the 


not 


placed f; 
enough building so thate tl 
shadows would interfere 
\ stand 


inches wide and 58 inches long) was mai 


(occupying a floor space z 
with a rolling section A placed upon for 
flanged .wheels so that it comes a litt! 
the 
two wheels above and at 
the 
tion 


shown, wit 
end 


the si 


above window sill, as 


the rear 


stand. These are to prevent 


from over-balancing when tl 


printing frame is shoved out 


the window. 























. | 





The Position of Manufacturers’ 


Names on Catalogs 


latter with 


‘allel with the top of the jig 
‘ig. 2 shows the work in position ready 
to be drilled 


When used as a milling 
xture the plate B is tirst 


lig 
without 


removed. 


1 shows an end view of the jig 


Cc 
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DRILLING 


block D in 
part section of ie 


the work or place. Ci is a 


to make, quick 
near foolproof 


This is a cheap, easy jig 
This is especially to operate, and about as 
tool can be. 


Witrrip J. 


iz ronto, Canada 


user is a busy purchas- as any 
THOMPSON. 


GGAGER 


FRAME 


American Machinist, \, 


AND CARRIER 


The 


f Georgia pine 


stand and rolling section are 
It has to be 
portion to the hight of the window sill 
rhe 
diameter by 1 inch 
} cold-rolled 
tending through wheels far 
the frame. 

hold a fra 
In mounting the frame ww 


built in 


wheels are cast iron about 3 incl 


driven 


the shaft e) 


face, 


shaft, 


upon 
inch 
enough t 
inserted into the legs of 

This stand is made to 
24X30 inches. 
wrought-iron bar is us 
and 


that ends may be bent 


the section 4 a 


14x2 inches section long enough 


at right angles 
The ends form the bearings upon whi 

the axis of the frame turns. They mu 

be high enough so that it will turn free! 


Use 


for 


a 14-inch bolt in the center of the b 
the 
direction 
of the bar 


present we 


shifting the frame 


Make a 
the 


purpose of 


any slot in each e1 


for axis of frame. 


use 3-inch wood screws f 


axis. 
Studs 3% 


would be pr 


ferable so that thumb nuts could be us 


inch diameter 
to hold the frame in any position desiré 
Fasten the stand to the floor with 
We find this to be a 
factory device. 


Tecumseh, Mich . Mi 


ang! 


irons. most satis 


COLLINS 
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Discussion of the Previous Question - 


Letters from Our Readers Showing How Many Men of Many 


Minds Look upon Various Subjects Opened up in Previous Numbers 


WE PAY FOR THESE ALSO 


Turning Tapers made a quantity of Ot rass nd cast \\ 1 | thie tap 





n plugs for cocks varying from 1 to 6 motions s ‘ rs now, and hav 
* inches in diameter, one of which is shown them quite satisfactory in every w 
e article on “Turning Acute Lape rs, in the lathe in Fig. < The method of ob we att ant wieh { 
> ro 2c0e 202 0 } + ¢ . » 1 1 } | 
R. McGahey, — M3 r the taining an automatic feed to the mpound Chey do not cost much to mak 
RICAN MACHINIST, interested me, as . , 


a question that has cropped up on] 


than one occasion; hence anything 


>) 
s 
ss 


Referring to Fig 
on this subject always arrests my vation, with the front of the lathe shears 
ntion, ut : a\ ] : an -entri with a tl 
Fie. 1 is shown a device that was of inch. thus givit Sadie setiie A Problem in Stresses 
trated by a correspondent in tl the sheaf of which is turned d on 0 


RICAN MACHINIST about six years ag boss of the faceplate /’; rectangular RR 





























f 
ide one and it has been satisfactory steel bar 1x3 inch, coupled up t by tl | G. Normar \ 
fairly heavy gray-iron work, such as’ bolt H7; J] is a rocking lever of simil ' 
liss engine-valve spindle steadiers, as section to G, witl forged lid = s49 ff 
vn, gripped i four-jaw independ n it his is bored t t lot on tl R 

. 
| 
‘ 
\ N 
FIG. 4 f 
an Mfach \ 
rH ‘ . y \ " ~ 
huck. \ long threaded steel bar teel shatt J shait supp 

assed through the hollow spindle of the the two bearing brack Voar 

e; a clamping plate D is then screwed s-inch bolt, whicl uples the connect { Ir. N 

t up to the face of the casting to giv: g¢ rod G up to the rockmg lever /; listance f1 , ter af 1 ‘ 
dditional security while being ope is an adjustable rocking lever similar t the neutral ax \ 

l upon. A steel finger B is gripped by vhich couples up to 1 rod P, shown show in Fi 
nuts, as shown, and this ¢ ‘ Fig. 6 S | ( ) f 

tact with the star wheel C, on the end which has an arm RF solid with it his f this bend moment is t 

the compound slide-rest feed screw rm carries a swing : $, x t ft 

end view of these is shown in Fig. 2 gages -in the tee This and ' ' ¢ 

ry revolution of the work thus gives. slots on the end of tl mpound slid ximum fiber stress d ‘ 
utomatic feed to the cutting tool rest feed screw, as shown in Fig. 5, whicl s found as s 

\Ithough this rig is cheap to construct, shows the arrangement of the slide when the 

application is limited, and it cannot operating on a plug , she anand 

idapted on all kinds of taper work; When the cut gets to the end, the pawl the result ‘ 

r plugs for gland cocks being one _ S is turned over by hand, and this reverse ‘ 

|. and large quantities of these are the direction of the feed instantly. so that antl 

le in some shops it is not necessary to turn the rest back ( ( 


was once employed by a firm wh by hand to start afresh so f 
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Before going further we should note 
. the effect upon the position of the point H, 
produced by the force W that we have 
been considering. The two opposite sides 
of the ring will be slightly separated 
from each other on account of the bending 
of the cantilever-shaped curved sides un- 
der the action of the internal pressure W. 
The amount of the movement may be so 
small as to be quite imperceptible, but still 
we know that it is perfectly definite in 
amount, and in fact it is the basis for the 
theory by which we have calculated the 
internal stresses so far. Moreover, at the 
point H where the head B is fastened to 
the ring the surface of contact will be 
tilted or bent outward by the distortion we 
have already considered, so that instead of 
lying in a plane it will be slightly conical in 
shape. 

Now regarding the head by itself, the 
pressure acting against it will also tend to 
bulge it at its center. The more rigid it 
is, the it will be distorted and the 
more nearly its surface of contact with the 
ring at H will remain a perfect plane. 
Still, however rigid it is made, we can 
think of an absolutely plane surface at H 
as only an ideal limit which may be ap- 
proached but not reached. But the exact 
shape of the surface at H is of great im- 
portance in determining the effect of the 
head B upon the stresses in the ring. If 
the head B were sufficiently flexible so that 
its contact surface would take exactly the 
same conical shape as the surface of the 
ring when bulged outward by the forces 
acting upon it, then the internal pressure 
on the plate, called W; in amount by Mr. 
Norman, acting at the point H, would have 
exactly the effect on the ring calculated 
by him, ‘except for the slight variation 
necessary in taking the moments around 
the neutral axis instead of the inner edge 
of the surface C. 

If, however, the head at H has a con- 
tact surface more nearly a plane than the 
ring has, the head will have an important 
strengthening effect upon the ring. When 
the free end of a cantilever beam is not 
prevented from moving or deflecting side- 
ways, but is prevented from becoming 
tipped or inclined through an angle, and is 
ferced to maintain a direction exactly 
parallel to its original direction, it is 
called in Merriman’s treatise on Mechanics 
of Materials, a cantilever with constraint, 
and is what Mr. Myers referred to as a 
cantilever with one end free but guided. 
The complete discussion of such a case 
would occupy too much space to be taken 
up here, and it may suffice to say that the 
effect of such constraint or guiding of the 
free end is to support or strengthen the 
cantilever beam and to reduce the amount 
of the moment at the fixed end CC, by a 
quantity which varies according to the dis- 
This 
reduction may vary between one-half and 
one-third of the total moment at the fixed 
end for forces placed like those arising 
in this problem. 


less 


tribution of the forces in operation. 


\ 
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Since the head B is a ribbed circular 
plate anchored at its edges, the calculation 
of its distortion under a lateral pressure 
is one of the most difficult problems in 
the mechanics of materials. In this case 
the plate seems to be made so rigid that 
in determining its strengthening effect 
upon the riug we may assume, without ap- 
preciable error, that the contact surface H 
is maintained rigidly plane in shape. Then 
we are justified in taking the bending mo- 
ment at CC as only two-thirds of the 
value that would otherwise be calculated 
as due to the forces W and W;. Under the 
given conditions, this is a conservative as- 
sumption and on the safe side. 

In conclusion, therefore, the maximum 
fiber stress in CC would be the sum of 
the stress due to the moment produced by 
W and |W,, derived as explained above, 
and the stress caused by W and IV, when 
distributed uniformly over the whole sec- 


tion. A complete calculation can be made, 








FIG. 6 














PIFE PATTERNS 
of course, only when numerical quantities 
are fully given 

Iowa City, lowa. S. M. Woopwarp. 

In reply to Mr. Norman’s criticism, at 
page 749, of my solution to his problem in 
stresses which appeared at page 1075, part 
I, 1909, will say that in Fig. 2, page 1075, 
the dimension /, is improperly given. It was 
intended to give 4 in such a manner as to 
equal %4(d+1), in other words it is the 
distance between the lines gg and S’ S’. 
As formerly pointed out the circular form 
has the effect of guiding the free end f 
of the cantilever, thus reducing the effec- 
tive lever arm of the force from 

LtoZ’bA=% (d+?) 

This is the only effect the circular form 
has upon the bending stress and if we sub- 
stitute the above in equation (8) we have 
_3(d+t)pDd 
a ; 

In Fig. 3 the dimension Ds; is not given: 
D; is the inside diameter of the flange and 


Sod 
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is equal to D:— 2h. Again, at page 1076, 
fourth line from top, the word movemen: 
should be read moment. If Mr. Norma: 
will make these corrections in the artic! 
and then read it over carefully I believe |! 
will find it correct and due allowance t 
have been made for the circular form. 
Philadelphia, Penn. Joun S, MEYErs. 





Pipe Patterns for Single Castings 


As an old pipe hand I was much in 
terested in the article on Page 404 on 
“Pipe Patterns for Single Castings” and 
think that the following methods of mak- 
ing them which were adopted in a foundry 
where I was at one time employed may in- 
terest some of your readers. 

The advantages claimed were: The cast- 
ings turned out more regular in thicknes 
that is swellings, lumps and 


from 


free 


—— 




















FOR 


‘flats, such as are 


FIG. 4 
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FIG. 1 


SINGLE CASTINGS 
often found on castings 
made from skeleton also, a 
great saving was effected in the molder’s 
time without adding to the cost of the 
patternmaking. When as often happened 
two or three castings were required the 
saving was proportionally greater. 

Fig. 1 shows the construction of a bend 
by this method. A templet 4 is made to 
the required form just as for a skeleton 
pattern; next the ribs B of suitable depth 
to extend to the outside of the pipe, as 
shown in section in Fig. 2, are attached 
and segments C to make the complete 
round are fixed at the ends. 

A strickle as shown in Fig. 3 is next cut 
to the outside diameter of the pipe; the 
skeleton fixed temporarily to a bench wit! 
dogs or brads and the uppermost side 
swept up with plaster of paris. It is then 
turned over and the other side similar] 
treated. A few nails driven in at variou 
angles, and left projecting so that tl 
plaster will run round them, hold it se 
It will be noticed 


patterns ; 


curely after it hardens. 
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the edges of the templet 4 and the 
B act as guides for the strickle 

he timber used in the construction of 
patterns was always the cheapest ob- 
ible, and if 


es in width the templet and ribs were 


required over about 9 
le in several pieces with broken joints, 


acting as the batten for the other 


Fig. 4 is shown how a gland is 
5 being the strickle 


and / 


is mold 


sept on a pipe; Fig. 


runs on the two segments D 


n Fig. 6 is shown a neck that 


on a column head and swept up in a 


- . ° . 
spnilar manner with the strickle shown in 
/ 


’f course, this method is only suitable 

en only a few castings are required and 

columns are of fair sized dimensions, 
it effects a saving in both time and ma- 
ial. 

Edinburgh, Scotland 


Ropert F alt! 





Who Can Tell the Commercial 
Effect of Odors ? 


Osborne's odorife rous con- 
856 | think | 


ease about the names of sev 


Replying to 
tribution on page can set his 
ind at 
innoy and pleas« 


odors which 


stuff used 


l of the 


m. The with bronze powder 


banana oil. It certainly is not pleas 
t in large quantities. I can’t account for 
« headaches except perh that they are¢ 


used by effect of the smell on the nerves 


which smells like 
at least that’s the 


here is another produc 
nanas, nitrite of amyl; 
h the spelling 
sniffs of 


vy the name sounds althou 
iy be incorrect [wo or three 
is chemical cause the blood to flow to 
e head and the result 


he This was the 


is a violent head- 
poison said to have 
en used in the case of Rice who was 
urdered in New York some years ago. 

The 


he “coating” on 


comes from 
only, | 
] 


used 


odor from the paper 


“coated paper” 


think. It is due glue or size 


finish the surface It is not a 


neces 


iry adjunct (I mean the stink) as there 


is at least one coated paper which is with- 
ut if 
A great 


many of the cup 


nade with so-called “horse” oil as a base 
No! horse oil cannot be made from cow 
lips; the odor is so different. The manu 


icturers generally scent the mixture with 


tincture or oil of myrrhbane (the spelling 


n this case may also be wrong) 


il has a very pleasant odor and, as _ the 
ld woman said when she spat off the cliff, 
‘a littl 


lrops will scent several pounds of hors¢ 


a long way,” two or three 


goes 
il. 


An experience of mine relative to the 
ffect 


interest 


but 


of an odor may be of 


Years ago I was a marine engineer 


quit the sea and for eleven 
took 
ge than across the ferry or an occasional 
the 


vears never any more lengthy voy 


Delaware, all in 
decided to go 


trip up or down 


mooth water. In 1903 | 
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across the Atlantic for a visit and sailed 
as passenger on the Cunard liner “Um 
bria.”” The “Umbria” is well known for 


roll 


soon as we got 


her ability to under favorable 

As 
fresh 
the 
ships can resist this combination 
old “Umbria” did herself 
result that 


bined rolling and pitching | was ready to 


con 
ditions. outside we 


had a 


from 


wind and moderately heavy 


sea starboard quarter Few 


and the 
the 


proud, with 


after two hours of her com 
part with the remains of a very excellent 


¢ 


steak which had cost me 75 cents ashore 


My stomach rebelled at the steak and my 
thrifty Scotch blood rebelled at the idea 
of losing even the residue of a 75-cent put 
love of com 
shellback not 


an oblation to 


chase I was torn betwixt 


' 
an ¢ Id 


fort and the pride of 
wishing to be seen making 


Neptune in public. To divert my 


attention 
from my troubles I stuck my head in un 


der the open engine-room skylights. The 


old-time engine-room smells, hot 


oil and tallow, wafted (wafted sounds 
good) on the rising currents of heated air 
from the stifling depths below, entered my 


nostrils. I closed my eyes 
stant stepped backward dozen years. I 
was in the engine room; ovet 
port bulkhead 
steam and vacuum gages, while I noted th« 
water sliding lazily up and down in the 
gage glasses, showing through the open 


When | 


opened my eyes a moment tater, the feel 


ings in the forward bulkhead 


ing of nausea was gone and it did not re- 


turn for the rest of that voyage Four 
years later I had occasion to try the same 


remedy and it worked 


New York. FE. A. Dixie. 





German Mechanics 


In a 
CHINIST 


recent issue of the AMERICAN Ma- 
‘Artist lock 


which German 


describes a 
key he had made in th 


shop; and by which he 


judge the work of German mechanics 
My father was a “Schlosset ver there, 
some thirty vears agi He has often told 
me of the time when he was “Auf der 
Wanderschaft” in Germany, Austria, 


Hungary and Switzerland. He s 


spoke of having been employed by a firm 
which was then, as now, a leader in the 
German mechanical industry 

I wish our friend could have seen som 


f the work my father did in the | 

the “Pickelhaube” half a lifetime ago, or 
then; | wish 
splendid 
German 
uld 


carries 


some which he has done since 
he ci uld have seen sore ( f the 
which I have seen, done by 
+] 


wi rk 
mechanics in this country Phen 1 w 
like to show him a “job” which 


in conspicuous “places the 
plates ¢ f 


ime 
a leading manuf: Amer 
or tell him about the unsucc 

to “put 
dered it, 


tempt over” on those who or- 


some thousands of d 


“nicely fixed.” Or of other 


1f work, all 
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“Bulls” 
preeminent 
I think 
little 


that were born in the shops of 


Ame I ica 
Artist 


(which, 


\rtisan” would put 


poor key being a 


significant job, was probably 


apprentice to make) away and discontinue 


its use as an example of the kind of work 
German mechanics are doing today 

Chicago, II] ARTHUR IF. KUNZE 

| We can get a worse job than the key 
shown around the corner from this office. 
Good work and bad work ts done in every 
country All the nutmegs in Connecticut 
ire not made of wood rr all the beef in 
Chicago embalmed EpiTor. | 


What is Action of a Lubricantor 


Coolant on a Turning Tool ? 


gg id wit great interest the irticie 1m 
the AMERI V MACHINI page 335, about 
the ict I lubricant ir coc nt na 
turning ( I think that metallography 
( wld give \. H \ the best nswe! n 
this question This science, which shows 
the structure of metals and the effects on 


is removing chips wit r without the dit 
ferent lubri ts. It re re suge¢est n ik 
ing a number f turning tests with \ 
eral metals wrought iron, steel t 
iron, bro uminum, ete With « 1 of 
these met | the k 1 eight tests should 


be performed 
1. With a new tool 


a. Without a lubricant or 


c. with ordinary oil 
d. with a lubricant of great viscosity 
2. Witl 1 worn t | 
a. b. c. d der 1 
The test be | le on hor pieces 
of cylindrical ( rf th different 
metals and ent to a metallographi 
cal institute re the will be t } t 
through the spot where the point of the 
turning too t ed nd treated 1iter 
the methods of metallography The pho 
tograpl f ch sections rreatly en 
larged by me f a microscope, will! 
surel how the action of the tool under 
the different « litt nd will answer 
the quest whether there 1s a splitting 
or any otl ffect d the t point 
I should be exceedingly pleased to read 


stion in your paper 


Conrap DeutTscH 


S saree land 
Switzeriand 








page 830, the \ to make brass 
tubes such escribed is as_ follows 
Cut and draw in a double-acting press, 
nneal and redraw the shells I should 





1050 


diameter and 25% inches long. Make 
three stamping dies with steel forces and 
finish to shape under a drop hammer. It 


is possible that four stamping dies might 


be required but I think that three will 
be sufficient. Anneal for each stamping 
if necessary. Trim the large end in the 
lathe and cut off the small end in the 


same manner, but in another operation. 
The foregoing method is practised by all 
the factories 
and is a cheap, effective method. 
Mass. F. 


larger brass manufacturing 


Taunton, VERD. 





Electric Driving of Shops 


The contribution by “Du Pont” on page 


486, raises a very interesting question 


around which a great amount of argument 
has taken place. Personally speaking, I 
had a fair experience on both the 


individual tools 


have 


driving of machine and 
also group driving for machine shops. 
In the case of a machine shop having 


all its tools converted to individual motor 


drive I have found that the aggregate 
brake horsepower of the motors equals 
approximately twice that of the horse 


power of the engine previously employed. 
When a 
driving system the similar aggregate comes 
times that of the 


shop is converted on the group 


out at about 14% to 1% 
engine, depending on the size of groups. 
Du Pont gives suggestions as to why the 
increase of power is required and as far 
as he goes I think he is quite correct. To 
start with the engine he says rarely in 


Most 


likely when an extra heavy load has been 


dicates more than 52 horsepower. 


on this power may have been increased 


25 per cent. I have known of many cases 


where a safety valve has been extra 
weighted because the engine was not hold- 
ing up to its work. The flywheel of the 
engine is mentioned as being very heavy 


so this would, of course, give out as much 
energy as would be enough to make even 
a 50-brake-horsepower motor suffer. 

To obtain an idea as to where the power 
is being used, consider the individual ma- 
chines which I approximate as shown in 


the following table: 
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! have looked up several records of 
machine-shop driving and find that for 
medium shops using shafting from 2%- 
inch diameter to 3!4-inch diameter, the 


aggregate horsepower varies from 9 to 12 
per 100 feet; slotting machines, drills and 
lathes the 
planers, milling machines, etc., on the high 


small being on low side, and 
side. 
As regards the power consumption after 


conversion to electric group drive, since 


double the power was substituted and 
then overloading still took place it is 
pretty evident that the individual motor 


powers were not chosen correctly. 

For driving the two emery wheels and 
hot think it 
visable to group 


would have been ad- 


drive 


saw | 


these three and 


them with a 16-horsepower compound- 


wound motor with flywheel instead of 
having two 1o-horsepower motors as in- 
dicated. Another 16-horsepower motor of 
the 
should be quite adequate for the 16 ra- 
dial drills. 

With reference to the planers the two 
should be 
it is quite possible that 


shunt-wound type, without flywheel, 


30-horsepower motors quite 
enough for same; 
the one driving the group of four planers 
but 


neither of sufficient overload or for long 


would be overloaded occasionally, 
enough time to cause any trouble with a 
good motor. 

No information is given as to the type 
of motor used. They should be com- 
pound-wound and ‘fitted with fairly heavy 
flywheels. The compounding should al- 
low of a drop in speed of about 7% per 
Most likely the motors in question 
for line 


shafting and no further information given, 


cent. 


were ordered simply driving 


in which case they would be supplied with 
a shunt-wound motor. 


Du Pont informs us that the planers 
were speeded up, allowing for the in- 
creased speeds as given; we have as a 


total for the “three ” groups, that is, Nos. 


2, 3, and 4, the following: 
(s+5)##+(13 X 2X ft) + 
(34 X f3) +2 X f§ = 23 


horsepower maximum; without line shaft- 





| 
| 
No. Off 


} HORSEPOWER. 
| 
| 








| 
Average Power 
at Tool 


Maximum 
{Power at Tool 





Power to Run 
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Du Pont remarks on the decrease 

length of shafting and practically says th 
this should help to save money. He do 
not, however, take into account the ext 
increase of pressure on the bearings d 
to the increased belt pulls; this latter m 
possibly account for a good deal of t! 
trouble the shafti: 
and bearings had been proved by practi 
to be suitable for transmitting 50 hors 
power, but afterward 110 hors 
power was used, the size of the bearin 


Before alteration 


when 


would most probably be on the low si 
in which case the cross-sectional area fil 
of oil would not be great enough to su 
port the load and hence it would get pa 
tially squeezed out; this might easily i 


crease the coefficient of friction by 30 
per cent. 
Sheffield, England. A. M. B. 





Inventing and Patenting 

Mr. Knipe’s criticism, on page 843, 
would carry more weight were it bas: 
on knowledge rather than on assumptio1 
All corporations do not have the san 
equipment, and what equipment they pos 
sess is usually a matter of evolution and 
growth. It was my fortune to experienc: 
some of the effects of such development 
and, consequently, to learn something 
patent practice and costs under conditior 
entirely devoid of such advantages as | 
describes, at a time when our company 
patent procedure was about as closel 
akin to that of the individual applicant 
may be conceived. 

A fruitful source of cost is lack of in- 
telligent procedure, rather than any inher 
ent conditions. It is impossible to secur: 
something for nothing even in securing 
The must expend not 
only money patent, but 


As has been previously 


inventor 
for 


patent. 
his careful 
thought as well. 
indicated, too many, actuated perhaps by 
a belief that in paying an attorney his fe 
they are paying for clairvoyant service, 
impart inadequate information that re 
sults in useless work and extra cost. Dis 
cussion with attorneys has emphasized th: 
fact that it is extremely difficult at times , 
to secure complete data; an outline is 
given and much is left to the imagination 
and skill of the attorney to complete th« 
detail, One of several cases brought to 








Machine Particulars Point. 8. Point. 8. Machine Light. 

——— a - a -_ _ —_— - —E - " 4 ce ° ° 7 e ant 
2 Planers, 12 feet per minute 7 tt 14 ( } each) “y attention is in point, w here a paten 
5 cere, 18 feet per minute 25 15 64 (14 each) application was brought to the point ot 
l ot saw Sh 2 1 . ; . 

1 {Bending rolls 1} 1 i allowance, when it was discovered that 
2 |Emery wheels yy 2° 2 2 ; ae ee ‘ ices 
on oo Flywheel effect > both drawings and specification contained 
16 | Radial drills 12 | 1 8 a vital error. The attorneys who had 
2 = \Drills. 1} } 1 a —_— 
prepared and prosecuted the application 
In machine, total = 28} + 22 = 504 horsepower are well known, careful and diligent. The 
Power for driving shafting = 12 horsepower matter was one that the inventor should 


624 horsepower have seen, but his only excuse was that 
he thought the patent lawyer knew his 
business and, therefore, did not pay much 
The total maximum attention either to the application which 
four-planer group by the same _ he signed, or the communications that 
were sent to him. Anyone who has tried 


to build a device or machine under such 








sut of the 62% horsepower 34 horsepower ing, which would not be more than three 


is used in driving the shafting and ma- horsepower power 


chines; this leaves only 28% horsepower of the 


for actual useful work, which is about 45 method would be 29 horsepower + 3 horse- 


per cent. power for line shaft. 
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functory auspices knows the usual re- 


ne attorney of large experience put 
t matter in this way: “We not only 
pare the necessary papers but in many 
c.ses we 
11.” 
That which interests me is the fact that 
there is a legitimate field of invention 
which is full of opportunities, of which 


practically have to invent as 


lvantage may be taken by exercise of 
the same quality and degree of care as 
must be exercised in other fields of effort. 
If there are pitfalls they are not more 
numerous than in other fields, and my 
observations lead me to believe the defects 
are more in the individuals who are hurry 
ing helter skelter to pick the biggest ber 
es, or cull the largest nuggets—thereby 
running amuck—than in the field itself. 
Central Falls, R. I. E. C. Situ. 





Jerry Wise and the Perfect System 


I was more than glad to hear from 
brother Jerry, on page 808; very glad 
indeed until I read that he woke up. If 
he had only had a few, just a very few, 
workmen flitting around in the dark, giv- 
ing the castings an occasional friendly 
boost, why just possibly he might not have 
awakened and the family finances would 
have improved. You see this trying to 
get along without any men is something 
like the Irishman’s horse that we used to 
read about in our Greek history, the one 
for which he mixed sawdust and corn in 
gradually increasing proportions until it 
was all sawdust. 

Of course, we all understand that what 
seriously interferes with unlimited reduc- 
tion of costs is human nature, which im- 
plies the attached human being. Eliminate 
the human and you get, well you get a lot 
of chances to bring him back into the 
game. 

Now, I have a clock; it was a present 
some ten or a dozen years ago, so I ought 
not to look a gift horse in the mouth, 
but it has its peculiarities. In the first 
place, if you wind it up to the stop, it 
stops, and you have to run it by hand 
power for an hour and a half to run it 
down enough to free itself so that it will 
go by its own motive power. Then, too, 
it won't run at all except on a cushion. 
It stood perfectly motionless for a couple 
f years before I found that out. I used 
to try to start it every six months or so; 
finally I set it on the dining-room table 
where we have a thick pad, and it ran 
I set it back on the shelf and it 
stopped. Then I caught on to its little 
game and put a holder such as Mrs. Wise 
uses in the kitchen under it, and it has run 
all right ever since. 

You see where Jerry was lame on his 
perfect system; he needed a few men of 
nfinite patience scattered around the shop 
to straighten out the tendencies of cast- 


nicely. 
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ings to come crooked, and of drills to 
run out, and all such things. Possibly it 
he had been willing to charge up their cost 
to overhead expenses he could have per- 
suaded his experts to let him have them 
about the shop. I notice that whatever 
they save in the shop they seem bound to 
spend in overhead charges. 

I cannot help but wonder if Jerry col- 
lected his bills for advertising from the 
Norton Company before he woke up. That 
bit struck me as the neatest part of the 
whole scheme, but after all they tell me 
that grinding is only milling with some- 
thing even better than high-speed steel for 
cutters. Even with his planers running 
200 feet a minute you see he was a long 
way behind his milling machines, which 
he misnames grinders, running their cut- 
ters at 4ooo feet. Better discard the 
planer, brother Jerry! It is an expensive, 
slow tool compared with a grinder. 

Then there were the time cards. Of 
course, no well systematized firm could 
get along without time cards, but if there 
are no men then the machines certainly 
have to have them, probably dark-steel 
color instead of white for the men. This 
is where Jerry’s systematizer fooled him, 
for in spite of his flying flock of time 
cards, no charges appear for the time of 
these individual machines. That would 
have cut some hundreds of dollars out of 
his profits, but still there would have been 
enough left so that the whole Wise family 
could knock off work for some time. 

MEMORANDA, CLIPPINGS, - ETC. 

While we are on the subject of human 
nature I want to say a word about clip- 
pings, memoranda, bound 
The greatest trou- 


volumes and 
index work in general. 
ble with all these things is that usually 
the wrong things are indexed. Take a 
man who has become recently interested 
in gasolene engines. He looks back in his 
index, or his note book, or his clipping 
fiies, and he finds just exactly nothing 
abcut gasolene engines. Why? Just be- 
cause all these last few years he had been 
interested in machine tools, and indexed 
almost nothing else. 

One way out is to rely wholly on the 
professional indexers, as I call them, who 
index every article that appears in the 
lezding journals that is given a place or a 
setting that makes the maker of the index 
think it is worth reading. The other is 
to either keep or to have access to all the 
periodicals likely to have articles on me- 
chanical subjects, read them carefully and 
make mental note of whatever is of in- 
terest. Then 10 years later you may re- 
member that you saw something on bab- 
bitting large bearings somewhere. Then 
you can take an evening off and read index 
after index of the papers until you find it. 
If you bear in mind that this is just as 
likely to be indexed under the L’s as 
“large bearings, babbitting,” as anywhere 
else you may find it. 


1057 
As for me I prefer the professional 
Its only objection is its bulk, which 
hat it 


index. 
is, of course, increasing so rapidly t 
is fast escaping from the range of many 
a man’s pocketbook. It can, however, be 
followed along one or more lines; for 
example, a man interested in machine 
tools can omit the indexes of mining, and 
a man interested in mining can omit al 
most everything else. It would be a good 
move to interest the public libraries in 
these complete indexes They would be 


he 


of more value to the public than half t 
money spent on fiction in equal sums. 

Even these professional indexes do not 
touch the thousand and one little items of 
interest that only fill a paragraph. Some- 
times those little five- or six-line para 
graphs have a lot of meat in them, but I 
shall have to confess that I know of no 
other way than to remember them 


Springfield, Mass Con WISsE. 





Testing Worm Wheels 


At page 808, Volume 31, Part 1, is given 
a method of testing the accuracy of the 
worm wheels of universal dividing heads 
I should be glad if the author of the article 
in question could inform me exactly how 
this method tests the accuracy of the 
wheel. 

| take it that in testing such a wheel it 
is necessary to test the pitch of each 
tooth, whereas by the method given the 
only test made is’ whether each tooth is 
diametrically opposite to its corresponding 
tooth on the opposite side of the wheel 
The test I employ is as follows: On an 
arbor placed in the spindle of the dividing 
head two plain flat disks of equal and as 
are tightly 


large a diameter as possible 


clamped. The dividing head is clamped 
on the table of the machine and a scriber 
held on the cutter arbor. Fine lines are 
then scribed or marked across the face of 
each disk for each tooth of the wheel, this 
\ fter- 
ward the two disks are revolved one on 


being indexed in the usual manner. 


the other, and, of course, the lines on 
either disk 
respond exactly with the lines on the other 
disk. By taking careful note of the mark 
ings as made, it is readily seen where the 


should in any position cor- 


wheel is at fault. I should be glad to hear 
of any other practical method of testing 
the pitch of wheel teeth with which your 
readers may be acquainted. 


A. C. Whip. 


London, England. 





A warning to those who are prone to 
walk railroad tracks is given by the Engin- 
ecring News in the following statement: 
Notwithstanding all that is being done 
by American railways to rid their lines of 
trespassers, the deaths among those walk- 
ing on the track steadily increase. In 1808 
the number of trespassers killed on Amer- 
ican railways was 4063; in 1907 the num 
ber was 5612—more than 15 persons killed 
for every day in the year. 
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Industrial Accidents and the In- 


surance Question 


The question of industrial accidents is 
but it 


coming 


never a pleasant one, is always 


to 
and more to the front in nearly all parts 


with us and seems be more 


The manufacturers as a 
put bad 


of the country. 


whole have been in rather a 


light with the public at large, owing to 


the actions of a few of the very large 
corporations, where men are killed and 
maimed at an astonishing and _heart- 
rending rate. True, they are often ig- 
norant Poles or Huns, with little of 
what we call civilization, yet they are 
human beings. In fact, it is a common 
saying in some quarters that if horses 
were killed or injured as fast as the 


men, there would be a way found to stop 


it. The horses would mean a direct loss 
of perhaps two hundred dollars each 
while the men have no money value 
of that kind to the corporation. 

This does not mean that the heads of 
these large corporations are heartless or 
that they have none of the finer sen- 
sibilities of the rest of us. On the con- 
trary, many of them are men of known 
tenderness and generosity when their 
personal side is touched. The trouble 
is that in most cases they do not get 
close enough to the real workers to 
recognize or think of them as human 
beings at all. 

We doubt very much if the real heads 
realize or consider to what length some 
of their attornevs or agents go in cases 

this kind, as it does not seem credible 
that they would countenance it if it was 
fully understood. In the city of Buffalo 
for instance, we are informed that no 


inquest is required unless asked for, and 
[ it took consider- 


able effort to secure an inquest in a case 


1 1 2 
we KNOW OT a case where 


where the worker was killed without the 


slightest chance of « scape while doing 
his duty at his appoitned task. The com- 
pany refused to even pay funeral expenses 
but finally had to pay several thousand 
dollars after an appealed suit. 

\mong the worst sinners in this re- 
spect are some of the so-called liability 
companies whose attorneys are too often 
euilty the worst kind of browbeating 
of bereaved women at a time when their 
scnses ( numbed with orief and the 
bread winner has been killed at his work, 
often bv a pre ventable accident. 

It is common talk, which may or may 

tt be correct, that in an emergency 
hospital in a certain large city, even the 
doctors are in league with these attorneys 
and actually prevent injured men from 
sceing their friends to make any state- 

ent before they die, and of assisting in 
the br wheating tactics if thev recover 

Phes re unpleasant statements and 
we do not for a moment believe the 
tactics employed or any attempt at un- 
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fairness, meets the approval of manufa 
turers in general. Machine-tool builde 
are doing more and more each day 
make their tools 
seen from the ever-increasing guards 
other 


these occurrences react on 


safer to run as can 


parts. B 
them 


and dangerous 


cears 
as W 


as 


and should be carefully c 


them. 


others 
sidered by 
While many accidents are prevental 
guards on machines and care on t 
of the to 
some which are not, and it 
that the 
pected to bear 


by 


part operator, there seem 
seems har 
workman should be « 
all the of t 
well as the suffering 

disability. 


both 


fair 
burden 
loss 


money 


as 


possibly permanent In f 


there are some _ shops, large 


all 
while 
low Kk 


the overhead charges of the business 


doctor bills as w 
the 
upon it 


small, which 


full 


pacitated. 


pay 


as wages worker is in 


They 


as one 


well as from the humanitarian point 


view. And it can hardly fail to creat 


feeling of codperation between the n 
that 


and the company makes for 


things on both sides. 

There is no doubt as to the awakeni: 
the 
shown 


safeguards 


the N 


use of 
by both 
Association 
Tool 
the 


of interest in 


shops the 
Metal 
tional 
Dr. 


Appliances, 


as 
Trades and 
\lachine Builders, writit 
Bureau of Saf 


And 


the inti 


Tolman, of 
to them. 
to be 


accident 


address 
seems 
of 


give 


next logical step 
sort 
will 
remuneration 
death, 
which 


duction of some an 


surance, which every empl 


a reasonable for accid 


or the family for instead of 


present system breeds — shyst 


lawyers and other unpleasant’ cons 


Can anyone doubt the differs 
attitude of the he effect 
the work that from a fell 


quences, 
men, and of t 
would result 
fairly treated from 


7 ° - 
worker being or 


being shown no consideration 
Such compensation or insurance woul 
treated the 
cther insurance and become a fixedc 
of a shoy 


And we very much doubt if it would c 


be in same way as firé 


on the overhead or burden 


much more in the long run, than 

present system, which retains its mort 
less unscrupulous lawyers, some of why 
(if to be 
be true), are not above pocketing part 
the i 


supposed 


what appear authentic report 


which, small as it is, is rea 
the or 


money 
to go to injured 
family. 

It 
the large insurance companies, noted f 
fair 


is interesting to note that one 


its progressiveness and dealings, 


working along this same line, issuing 


blanket policy for shops of differe: 


sizes, so that the machinery for such 
course is already in operation. W 
believe it only requires a little car 


ful thought on the part of manufacturet 
to see the advantages of some better pla 
than we now have, which makes enemi 
friends. 


where it should retain 


better 


whatever? 
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Drilling Small Holes in Large 
Work 


\n observer cannot fail to be impressed 
th the apparent lack of attention to 
ch work as drilling small holes in com- 
ratively castings. Of course, 
dial drills have been developed until they 

much more convenient in every way 


s 


large 


d have speed and feed changes almost 
I 17 
de- 


without number, yet the drilling of a 


inch hole on a large radial seems 
cidedly out of place in many ways. 
The swinging of a ponderous arm stiff 
enough to resist the strain imposed by a 
inch drill, the driving of the gear train 


the head at its highest speed, with the 


attendant power consumption, and wear, 
all seem out of keeping with our develop- 
ment along other lines. There is little 
fault to find with radial drills of the 
present day for the larger sizes of work 
for which they are designed; the trouble 
for small drills, 


cases. 


from using them 
as seems to 


Of the work recently observed in a num- 


omes 
be necessary in many 
ber of shops, the drills used did not often 
inch, yet the large ma- 
chine of its reach, 


for ease in getting at the various portions 


run much over % 
was used, on account 
of the work. 

Something has already been done in a 
few instances toward the development of 
a light radial drilling machine, and in many 


found 


A case 


shops, special machines can be 
which are the result of this need. 
in mind is the drilling and tapping of 
where the 


34-inch tap and 


automobile work, cases holes 


rarely run larger than a 
where a high-speed, open belt drive will 


give ample power, especially if a geared 


tapping attachment is used. 
Probably the most difficult feature of 
the proposition is to get an arm which 


will be stiff enough to resist the upward 
thrust, and yet be light enough to be easily 
handled. 
lled with little difficulty by a high-speed 
belt in the older types of radial drills. 
We believe there is a real need for ma- 


The spindle drive can be han 


chines of this type, of perhaps wider range 
offered 
they are 


now in this 

bearing that 

small drills only, and getting away from 
hin 


sizes 


f action than those 


line, in mind for 


cover 
at 


machine 


drill 


of making a 
of 


the idea 


such a wide range as 
present. 


New Publications 


DISSERTATION AND CoMMENT ON Costs. 
By Ray W. Long. 29 3x5'%-inch 
pages. Ray W. Long, Pittsfield, 
Mass. 

This is a little paper-covered booklet 


some of the fundamental ideas 


n cost accounting. From its size it will 


be truthfully inferred that the treatment is 
by means of a series of hints, not by ex- 


The section he adings 


Organization; Departmentization: 
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Costs, 
Labor; 


Material ; 


Overhead 


Productive Productive 
Cests, 


dom Shots; Summary. 


Expense; Ran- 


MECHANICAL DRAWING FOR TRADE SCHOOLS. 
MACHINERY Trapves Epition. By Chas. 


C. Leeds. Text and plates for fifty- 
eight lessons; pages, 8x10'% inches, 
oblong. D. Van Nostrand Company. 
New York City. Price, $2 net. 

This treatise is the outgrowth of the 


author’s experience as assistant to Head 
of School for Apprentices and 
men, Carnegie Technical Schools, and the 


Journey- 


lessons have been arranged in a manner 
feels attract and hold the 
attention of the student, the object being 


which he will 


tu illustrate with each lesson some funda- 


mechanical 


mental point in drawing and 
thus carry the student forward by a series 
cf easy steps. The lessons, as a rule, are 
arranged with the text in concise form on 
the left-hand page, the plates forming the 
subject of the lesson occupying the facing 
page to the right. 


use of 


Lessons on the care and 


use instruments, lettering, sketching, 


tracing, etc., are followed by practical ap- 


plications, projections, sectioning, drawing 


to scale, simple assembly drawings. Other 


lessons take up geometrical problems, 


ciirves, conic sections, intersections, the 


laying out of spur, bevel and worm gear- 


ing. Ten lessons are devoted to details 
of a 12-inch speed lathe, and others relate 
to bench-grinder details, details of elec- 
trical apparatus, the laying out of cams, 
structural drawings, riveted joints, stand- 
ard framing, etc. 

Kritik Der DrAlHENFLIEGEN. By Ans 
bert Vorreiter. 120) «655'4x8'%4-inch 
pages; 101 illustrations in the text; 
Richard Carl Schmidt & Co., Berlin. 


Owing to the increased interest in avia 


tion in Europe, it is but natural that 
books dealing with the subject should be 
brought out there, although our own 
language is lean on this subject. The 
book under review is the first volume of 
an extensive libr projected by the 
author on the broad subject of aéro- 
nautics. It deals entirely with aéroplanes, 
describes and illustrates all of the well 
known machines, and many not so well 
known. Its treatment is somewhat popu- 
lar and elementary there is little 
technical material in it At the same time 
we are glad to welcome it for it shows 


the beginnings of the technical literature 


of aviation. 

Hanpy Man’s WorkKsHop AND LABOoRA- 
tory. A. Russell Bond. 467 6x8 
inch pages: 370 illustrations; indexed, 
Munn & Co., Inc., New York City. 
Price, $2 

This book is the outgrowth of a de- 
partment opened about a year ago in the 

Scientific American and devoted to the 

handy man. It comprises a collection of 

kinks, hints, ingenious ideas and useful 


bits of information dealing with mechan- 


ical work about the hou as followed 


Thu 


se 


or 


for a pastime s it is for the boy 
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with a mechanical bent and amateur me- 
chapters with 


a Workshop; 


chanic. There are nine 


these headings: Fitting up 


Shop Kinks; The Soldering of Metals; 
The Handy Man in the Factory; The 
Handy Man’s Experimental Laboratory; 


The Handy Man's Electrical Laboratory; 
The Handy Man About the House; The 
Handy Sportsman; Model Toy Flying Ma- 
chines, 





Obituary 
F. L. 


Gallagher, secretary and treasurer 


of the Modern Tool Company, Erie, 
Penn., died very suddenly on November 
29. Mr. Gallagher was but 41 years old. 

William Metcalf, for many years an 
eminent figure in the steel industry, died at 
his home in Pittsburg, December 5, aged 
71. Besides an acknowledged authority in 
the manufacture of ste l, Mr. Me tcalf was 
a broad gaged enginecf®r, having served 
a term as president of the American So 
ciety of Civil Engineers as well as hav- 
ing similarly been honored in the Ameri 
can Institute of Mining Engineers. He 
was also a member of the American So- 
ciety of Mechanical Engineers and the 
American I: and Steel Association, 
having acted in both in the capacity of 
Vice-president 

Personals* 

Charles Kirchhoff, editor of the Jron 
Age, and for nearly 30 vears emploved 
in its service, has relir ju hed his post, 
announcing his retirement from active 
business. 

William Conant, for a number of rs 
foreman in the employ f the Torrey 
Roller Bushing Company. Bath, Maine 
has established silver-plating plant at 
Phippsburg, Main 

Max Rother, buyer of American pro- 
ducts for the Germa ce of Schuchardt 


& Schitte, arrived here on December ‘ 
Mr. 


Rother ( 


xpects to remait this 

country about thr months 

Wiiliar Hays formerly ected 
with the Charlestow avy y l the 
cle mart t rf | 1 ‘ ] Ss re t } ( 

pointed exp t the Nay 
Torpedo stat New am 2 

Paul W. ( Ss opm l 
office at 1=22 tte g, ( ¢ 
Ill., and w cons g engi- 
neer’s pract \ ( is a 
Cornell grad f 1890, si W time 
he has | wide p t il exper ¢ 

Fr. E. Snow, sur dd tor 
Wells Brothers’ ( Greenfiel 
Mass.. has re f ‘ 
the manag f t siness. Ed- 
ward Blake, Jr.. manager of the sales 
cepartment closel sso t witl 
Mr. he) | Ww, bee de ( ( f 
the company. 

"Items this lumn are solicited 
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New Tools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 
Make it Possible To Do Better Work at a Reduced Cost 





THE 


Automobile Cam Shaft Grinding 
Machine 


[he accompanying illustrations show a 
highly interesting attachment to the Nor- 
ton grinding machine for grinding the 


LATEST 


THE INDEXING ARRANGEMENT 
It will be seen that there is a complete 
set of leader cams, four inlet and four 
exhaust, which are so arranged as to 
eliminate the possibility of errors in their 
selection when doing the grinding. They 
are arranged in the same numerical order 














FIG, I. 


valve cams of automobile engines, a 
sample of work in which the cams are 
integral with the shaft, being shown in 
Fig. 1. 

A general view of the attachment is 
shown in Fig. 2, by which it will be seen 


that the shaft to be ground and a series 


AUTOMOBILE CAM SHAFT MADE ON NORTON GRINDING MACHINE 


as the cams to be ground; the guide 
roller is mounted in a movable arm, with 
an index rod and pin plainly seen in the 
foreground, and the index holes are num- 
bered to correspond with the cams to be 
ground, the arrangement being such that 
for grinding the first cam the pin is 


INFORMATION 


for separating the cams and roller when 
the change from cam to cam is made. 
The operation of the machine is thus of 
character, while 


the simplest possible 


its product is well nigh perfection. 

MAKING THE LEADER CAMS 
The reader will naturally ask how the 
leader cams are made and this question 
will be answered by reference to Fig. 4. 
The forms of these cams do not depend 
upon hand layout. On the contrary, they 
are made by a strictly mechanical and 
precision process to the same degree that 
the making of the working cams is a 
precision process. In their production 
the operation of the machine is reversed 
—the automobile maker supplying a pair 
of sample cams which, during the process, 
become master cams for the production 
of the working leader cams. The grind- 
ing wheel is removed from the ma- 


chine and in its place is _ substituted 











FIG. 


of leader cams for controlling the move- 
ment are mounted in a swinging frame, 
carried by brackets which are bolted to 
the machine. Fig. 3 shows the left-hand 
end of the cttachment with the cover 
of the leader cams turned back and from 
it a better idea of the operation of the 
device will be obtained. 


SERRE 








MILELFAPI PPLE 





NORTON INTEGRAL CAM-GRINDING ATTACHMENT 


placed in the first index hole while for 
the second cam it is placed in the second 
hole, and so on to the end. A spring 
contained in the case plainly shown at 
the left maintains contact between the 
master cams and the roller, while a re- 
leasing lever at the extreme left of Fig. 


3. but shown better in Fig. 2, provides 


a piece of steel turned to the diam- 
eter of the wheel and mounted as shown 
in the illustration. The guide roller, 
shown in Fig. 3, is removed and in its 
place is substituted a grinding wheel, 
which is accurately dressed by means of 
a micrometer to the same diameter as 
the guide roller, while a small motor 
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mounted upon the machine for driv- 
it as clearly shown. Inasmuch as the 
trolling spring referred to in the 
cription of Fig. 3 acts to draw the 
der cams toward the guide roller—an 
ion the reverse of that which is de- 
d for the present purpose—a spring 
ich acts in the opposite direction is 
stituted for it as shown in Fig. 4, this 
ring acting to maintain contact between 
t manufacturer's sample and the iron 
ide as is obviously necessary. The 
ns to be formed are first roughed out 
a milling attachment not shown and 
en mounted in the manner shown in 
Fig. 4. The machine being placed in op- 
ition it is obvious that the manufac- 
turers’ sample cams so control the move- 
ent as to produce the correct shapes in 
e leader cams being ground, albeit, be- 
iuse of their increased diameter over 
he samples, this shape is very different 
from that of the samples. 


ASSEMBLING THE LEADER CAMS 


[he entire set of four inlet or four 
exhaust cams, as the case may be, is 
produced at a single setting, following 
which the other set is produced in the 
same way and it only remains to as- 
semble them properly in order to have 
the correct outfit shown in Fig. 3. For 
this purpose four splines are cut so that 
the cams may be assembled upon their 
shafts in four positions at go degrees 
apart and after the cams are made it only 
remains to string them upon the shaft 
with proper regard to the splines used 
in each case and to the order of firing 
sed in the engine for which the cams 
re made, in order to have the permanent 


utfit shown in Fig. 3. 
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FIG. 4. ATTACHMENT REVERSED IN ACTION 


It will be seen that the entire process, 
back from the 
cams through the leader working cams 
to the final product is ‘strictly mechanical 


manufacturer’s sample 


and of as high a degree of precision as 
is possible in grinding work of any char- 
acter. 

It will be observed that the same out- 
fit may be used for grinding the square 
shafts used in connection with automo- 
bile change gears, with the result that 
such shafts are produced in a manner 
strictly analogous with that by which or- 
dinary round work is ground and with 





FOR THE MAKING OF THE GUIDE CAMS 


the same certainty of straightness and 


concentricity. 





A Small Tilted Turret 


The Wood Turret Machine Company, 
Brazil, Ind., is now making its tilted 
turrets in a 34-inch size, as shown in the 
illustration. The general construction of 
the machine is very similar to the larger 
sizes, having automatic bar feed, automatic 


chucks, independent adjustable stops for 














1G. 3. GUIDE CAMS AND OTHER PARTS 











OF NORTON CAM-GRINDING ATTACHMENT 














MACHINE 





A SCREW 





SMALL TILTED-TURRET 





each position of the turret, together with a 
simple provision for quickly setting the 
machine for non-indexing work. The tur- 
ret slide is moved by a sector of a gear 
working in a rack on the slide itself. This 
gives a uniform leverage at all points in 
stead of a varying leverage as in some de- 
signs. All revolving portions, except the 
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three-step cone, are carefufly and neatly 
guarded, and an oil supply is provided as 


with the larger machines 





A New 36-inch Radial Dnill 


Simplicity in the driving mechanism has 
been one of the main objects m redesign- 
ing this radial. One pair of bevel gears 
is carried in the inside of the column thus 
obviating two spur gears, one shaft and 
Che frictional transmission 
drill 


spindle from these bevel gears is the same 


two bearings. 
arrangement of the power to the 
as published in detail several years ago. 


lhe elevating screw is placed in a recess 
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shown in the rear of the worm-carrying 
feed rod. The quick return has four 
levers each engaging and disengaging the 
feed. The feed is of the all-geared type, 
having four changes which are varied by 
means of a ducking key in connection with 
the nurled shiftable knob on the worm rod. 
The spindle has an automatic stop and is 
graduated for depth. The rack is cleared 
at its extreme end to avoid breakage when 
used to the limit of travel. 

A novel feature of the machine is the 
connection of the column-carrying stump, 
column and table, as seen in Fig. 2. The 
column fits into the stump and rests on 
table 


small 


rcllers for easy movement. The 


encircles the lower stump and a 


part of the column and by depressing the 
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Sets of Taper Pin Reamers 


The Cleveland Twist Drill Company 
Cleveland, O., is putting up = standar 
taper pin reamers in sizes from 0 to 5, in 
round wooden box, very convenient fi 
the machine shop or automobile garag: 
The box is two inches in diameter | 
five inches high and makes a safe an 
handy place to keep them. The set 

known as their No. 30. 





National Die Sharpener 


The die sharpener illustrated at pag 


969, part 2, present volume, is _ bein: 






























































FIG I NEW DRESES 


in front of the column protecting it from lever shown in front, it binds, by 


damage and not impairing the swing of 


the machine The lever protruding near 
the column through the arm operates a 
double friction which starts, stops, en- 
gages th back gears and reverses the 


spindle for tapping all while the machine 


is running [he lever above sets the ma- 
chi f ipping and also reverses the 
spindle at a rat t 5:7, while the former 
levet re es the spi lle t rot f 

forward and backward \ nurled 
screw on the main operating lever adjusts 
the gTripp Ow f the driving fric 


tion clutch so taps will not tear off when 


RADIAL 


below the lever 


with 
able-speed motors are attached by 
if a subbase 
73-inch 
under the spindle and weighs 
peunds. It is made by the 
hi 


means 


of a screw, all three substantially to- 
gcther. This lever is always in reach of 
the left hand of the operator without 
changing his position \ tension screw 


insures a working fit at 


all times. 


The table is supported in front by a 


tand having an adjusting screw, so that 


it can alwavs be kept at right angles with 
the spindk The machine is also built 


a cone drive and constant- and vari- 
means 
It drills to the center of a 
takes 58 readily 
about 3600 
Dreses Ma 


ine Tool Company, Cincinnati, O 


circle, inches 





2. HOW IT IS CONSTRUCTED 


manufactured by the National Machinery 
Company, Tiffin, Ohio, as a complete n 

chine with stand, and is not 
the market 
be imagined from the illustration, whi 


placed 


as a bench grinder, as mig! 


was used to show only the head. 





Improvements in Drill Press 


Works, 
Robertson Drill and Tool Com 
Buffalo, N. Y., are 
their drill presses with the column in cn 


The Frontier Iron 
to the 


pany, 


successors 


now makin 
piece instead of having the head separat 
and bolted to it They have 


also increased the distance between the 


as formerly. 
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1eTs indle and the table 3% inches to give 
re room between drill and table when 
ing a chuck. 
mpan) 
req Vertical Grinder for Plain and 
nt f Radius Work 
rarag ene 
ter | The illustration shows a_ substantial 
e an rinding machine, having a_ vertical 
set j ndle, which can be used either for 
iin surfacing work or for radius work 
ch as locomotive links. An _ opening 
through the frame permits the passage of 
the radius rod and an extension at the 
ck allows the fulcrum to be moved 
pag to any desired point. This radius rod is 
beir attached to the grinding table and con- 


ols its movement across the main slide 
hich gives it its motion for plain grind- 
g, and allows any desired radius to be 


eround within the capacity of the machine. 


he spindle is carried in an adjustable 
ad and supported both sides of the 
driving pulley. This is made by the 


Société Alsacienne of the Constructions 





Mecaniques of Grafenstaden, Alsace. 


New Design Crank Planing 
Machine 














a This machine is designed for machining — 
— 8 x gs GRINDING MACHINE FOR PLAIN AND RADIUS WORK 
irregular-shaped parts in quantities, more 
ail particularly steel castings and similar the highest speeds for rapid production. vertical adjustment. The tool apron is 
work where it is desirable to take heavy he cross rail of the machine is of mounted in a clapper box giving substan 
cuts and coarse feeds. It is aimed to comparatively heavy box-type construc- tial side support and a swiveling arrang 
climinate chatter and to take advantage of tion gibbed to the uprights and has hand ment permits clearance of cutting tools 
The saddle on the cross rail has squaré 
a locked gibbed bearings with taper shoes 
4 for compensating for wear and has r 
} versing power feed and hand adjustment 
} Intermittent feed is obtained by a plate 





at the end of the stroke eliminating a 
constant jar on the cutting tools 


The work table is fitted to the bed of 


the machine with square-lock  gibbed 
bearings, proper tension on the side ad 
justments being maintained by shoes. Thx 


stroke of the table can be adjusted to an 
desired length by a screw mounted in the 


crank plate as shown in the accompany 


ing photograph The face of this crank 
plate is fitted with steel plates having 
: grooves into which corresponding tonguc 
on the connecting-rod bushing fit to ri 


lieve the stroke-adjusting screw of strair 


when taking cut lhree changes of belt 
speed are provided and the dr 
through broad-face, coarse-pitch gears 


Whitworth motion giving quick return to 


the strok« 





he machine |! length of stroke 
2414-inch, table length over all is 46 inches 
width of table nd widtl betwee Dp 


spectively The hight under rail is 21 
inches and the mac 


for motor drive, alternating current or di 





rect current It is made by the Newton 
Machine Tool Works, Inc., Philadelphia 


NEW DESIGN CRANK-PLANING MACHINI Penn 
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Improved Bevel Protractor 


[he important improved feature of this 
protractor is that its head extends on both 
sides of the blade, thus permitting angles 
to be transferred from either side of the 
frame without resetting. Direct readings 
can be made from the turret, indicating 


the supplement of the angle as well as the 
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BEVEL PROTKACTOR 

one required, as it is graduated to read 
both The 
head is 7 inches long, equipped with a 


ways from o to 180 degrees. 


level one side. The graduations are 
heavily made and the blades are hardened. 
It is made the L. S. Starrett Com- 


pany, Athol, Mass. 


on 


by 





A Small Metal Planer 


This is a substantial hand bench 
planer built especially for fine and heavy 


It planes Io inches 


very 


work within its range. 
between housings and 8'% inches under the 

















A SMALL METAL PLANER 


table is 18 inches inside 


the 


The 
scrap pockets and 
The head 


lara r plane rs, 


cross-rail 
rack 24 inches 


the 


work is same design 


long slide, and a 
dial on the down-feed screw The cross- 


rail is elevated by the upper and the 


screw 
the i 


cross-rail \ br: 


mounted on top of the arch and enters the 


frame on icket is 


sub 


bed 


giving a 
The 
t 


elevating frame, 


the 


slot of the 


stantial guide to cross-ratl 
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has flat ways, and there are oilways lead- 
ing to the oil pockets. The hand wheel 
has a number of holes drilled at its rim 
to receive a pin located in the crank, mak- 
ing it convenient to change position at 
various Automatic cross- 
feed can be furnished if so desired. It is 
designed and built by the Fred. Schneider 
Machine Tool Company, 20 East Ninth 
street, Cincinnati, Ohio. 


short strokes. 





A German Adjustable Reamer 


A new adjustable reamer has_ been 
placed on the market by the firm of Lud- 
wig Loewe & Co., Berlin. The improve- 
ment consists in producing the adjustment 
of the reamer blades by one or more steel 
balls placed in its hollow interior; these 
balls are held in any desired position by 
the spring of the reamer body. This ar- 
rangement has an advantage in that the 
diameter of the reamer can be enlarged at 
any chosen point. 

As the figures render plain, the reamer 


body a is provided with a conical hole bb’, 





16, 


December 1909. 
solely manufactured by Armstrong Bros. 
Tool Company, Chicago, IIl. 

The tool has been improved in desig 
and character of materials used in its mai 
ufacture. A point of improvement is th 
insertion of a plug in the coiled sprin 
which acts as a rammer and increases tl 
on which the blow 


area surface 


struck. 


or 





The Annual Meeting of. the 
American Society of Me- 


chanical Engineers 


The proceedings of the annual meeting 
of the American Society of Mechanical 
Engineers held in this city December 7 
to 10, inclusive, included fewer papers of 
interest to the the AMERICAN 
MACHINIST than usual, and in fact we ré 


readers of 


call no meeting at which the papers pre- 
sented were of interest to 
the circle which we represent as this one. 
un- 


such limited 


these circumstances it seems 


to 


Under 


present our usual abstract 


necessary 



































yet 
€ 
aie FIG. 1 
een C y= 
b d = Jd 
CLLEILOLA CLLLL. : 7 LIZZ 
FIG. 3 American Machinist 


A GERMAN 


whose greatest diameter is at the entering 
end of the reamer. The middle part of the 
reamer is provided with longitudinal slots 
c, arranged radially. The adjustment of 
the reamer is performed with a steel ball 
d, which corresponds to the largest diam- 
eter b of the hollow, and which is moved 
backward toward the shank of the reamer. 
In this of the 


reamer is expanded, and its outside diam- 


way the slotted portion 


eter 1s enlarged 
[If only one ball be employed (see Fig. 
reamer has its greatest diameter 


1), the 
at the place where the ball rests, since the 
the 
the 
expand the 


hollow reamer ends, as shown in 


drawing cannot expand along with 


middle. If it be to 
reamer not only at one point but along a 


desired 


considerable part of its length, several 
balls may be introduced into the hole and 


held 


wire placed between them (see Fig. 3). 


preferably apart by short pieces of 





Improved Automatic Drill Drift 


The automatic drill drift formerly man- 
Drill Drift 


and previously 


ufactured by the Automatic 


Company, Springfield, TL. 


illustrated in these columns is now being 


ADJUSTABLE 


REAMER 


of each paper and of the discussion of it. 
Of the papers presented but two, when 

the 

readers, 


considered from standpoint of in 
to entitled to 
notice, one being a Report on Cast-iron 
Test Bars, by A. F. 
tend to reprint in the near future, whik 
the Efficiency, 
Mechanical Henry 


terest our seem 


Nagle, which we in- 


second was on Line-shaft 


and Economic, by 


Hess. 


LINE-SHAFT EFFICIENCY, MECHANICAL 


AND EcoNoMIC 
This 


coefficient 


stating that the 
plain babbitted 


by 
of 
shaft bearings 


paper 
of 
or cast-iron 


opens 
friction 
ranges from 
6 of I per cent. to 8 per cent., and that 
a plant having a coefficient of 3 
The remedy for 


per ce nt. 
is one to be proud of. 
this excessive friction is stated to lie in 
using ball-bearing hangers on line shaft 
ing. 

A test conducted by Dodge & Day on 
a line of 27/16-inch shaft 72 feet long is 
with the following 
The saving due to 


described in detail, 


general conclusions: 
changing ten 27/16-inch plain ring-oiling 
babbitted bearings running at 214 revolu- 
ball in- 


creases with increasing belt tension from 


tions per minute to bearings 











1909. 


Bros. 


desig 
5 Mal 
is tl 
sprin 
es tl 


Ww 


he 





December 16, 1909. 


14 to 36 per cent. With the usual belt 
tcnsions of good practice ranging from 
14 to 57 pounds per inch of width of 
single belt the saving amounts to 36 per 
cent. and 35 per cent. 

The last paragraph of the paper pre- 
sents a comparison between the use of 
ring-oiling and ball bearings on a dollars 
and cents basis. Here it is shown that 
taking electric current at a cost of 3 
cents per kilowatt-hour for 3000 hours, 
the ball bearing returns a saving of 37 
per cent. on the excess of their cost over 
the ring-oiling type. 

The newly elected officers for the en- 
suing year are: George W. Westinghouse, 
president; George Whiting Baker, E. D. 
Meier, W. F. 
J. Sellers Bancroft, James Hartness, H. 
G. Reist, managers; William H. Wiley, 


M. Goss, vice-presidents ; 


treasurer. 





An Investigation of Strength of 
Crane Hooks 


The paper on the strength of crane 
hooks by Professor Rautenstrauch on page 
615 is certainly a very interesting and 
unusual treatment of this problem, and 
the comparison of the results obtained 
with the results given by the usual meth- 
ods are so striking as to deserve very care- 
ful consideration. 

I would call attention first to several ap- 
parent errors in the text. On page 616, 
in formula (11), f is omitted from the 
first term. A few lines further on, the 
equation of bending moments 


W po = — = (fya+ yo) 
I believe should be read 
— = (fyayo) 


as expressing the equilibrium of moments. 
In formula (15) on the next page 7, 
should appear inversely instead of directly. 
On page 618, in the middle of the first 
column, the area C O E H A is referred to, 
which apparently should be CGEH A. 
I also note an apparent error of a decimal 
place in the value of ¥, in the case of the 


10-ton hook Also in the formula over 

a* Po 0 

Fig. g ——— should be aa, Bt oy 
1xXn Ii+n . 


be noted that the results by usual meth 
ods for the 30-ton hook, taking the data 
given, would be 2398 for the distributed 
stress and 12,224 for the bending stress, or 
14,622 in place of 11,700 as given. 

In regard to the analysis itself, the as- 
sumption, page 615, head of third column, 
that when stress occurs the plane moves 
parallel to itself, is not correct, but the 
analysis does not appear to depend on this 
assumption. 

It is to be regretted that practically no 
dimensions of the hooks are given to en 
able the results to be checked by other 
methods. For instance, the depth of sec- 
tion is not given, although it is of ex- 
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treme importance in determining the stress 
distribution. 
that would show that the failure under 


In fact, no data are given 


test did not occur at the compression edge 
rather than on the inner edge for which 
the results were calculated for comparison, 

The deductions from this analysis, if ac- 
cepted, indicate that the maximum stresses 
ona cross-section ofa compact body with 
smooth regular contour and no abrupt 
change of shape or section, such as these 
crane hooks, may depend 60 per cent on 
conditions entirely outside of the section 
plane, such as the relations connecting that 
plane with those nearby on either side, and 
only to the extent of 40 per cent. or so 
on the conditions of stress on the section 
itself. 
combined stresses on any section cannot 


In other words, the resultant of the 
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1G. I. DIAGRAM OF TRAPEZOIDAL SECTION 


be deduced with any accuracy from the 
simple combination of the principal stresses 
but is influenced to a greater extent by 
conditions external to that section. Such 
a result, applying to that great body of 
cases of combined stress making up the 
majority of stress calculations, is so en- 
tirely at variance with previously con- 
ceived and generally accepted ‘ideas, that 
all data as to dimensions of the pieces 
tested ought to be given in detail to serve 
as an effective basis for checking the re- 
sults by the old and new methods. 

The difference between the old and the 
proposed methods appears to lie in the 
distribution of stress arising from the 


bending action. In the old method, at the 








aoe 7Stress Intensity=f 
ny} . F / 
- | } = / 
e| ' ' in. § 
e ' 7y~t | 
LL oo LLL, oe 
| i “ 
i | ft - | 
} —t— =y for equal 
| y t Stress 
= +--+ —.-g—-— > - -_— 
. ( ican Machinist, N. F. 
FIG, 2 DIAGRAM OF TRAPEZOIDAL SECTION 


AND NOTATION 


center of gravity the bending stresses are 
considered zero, as at the neutral axis of 
a beam, and the uniformly distributed 
stress V/A acts alone In the new 
method we have for the total stress at the 
center of gravity, from formula (12) mul- 


tiplying by E. 
WW 2) 
Ex =} = - - — ‘ 
s=2jse=— + +( >, 

Now in those cases where’'¥; = 1+ PY.) 
which is nearly true in all cases, judging 
from the prope rties of the sections de- 
scribed, we have 


W 


Wii-—i-—y,\) WW W_ 
p= yt a ( \= a. = 


A 


showing that there is at the gravity axis 
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by this method, a compressive stress prac- 
tically equal to the distributed tension 
stress, so that the resultant stress at this 
axis is nil, or nearly so. The displacement 
of the stress toward the tension edge as 
just shown means, of course, a “piling up” 
of the stress at the extreme edge 

Formula (15) is apparently intended to 
serve as the working formula and de 
serves special attention. The factor ¥,2 
as before mentioned should evidently ap- 
pear inversely, and with this change the 
formula would give in effect 


I I 
a” 
I 
Po 
I Po l+n 
y ice=) ri] 


as the stress factor due to bending in place 
of the usual 


Ol 


Podt 
Radius gyration ~ 


or the distance ratio 
Edge to center of gravity 
Center oj gravity to actual neutal axts 


the actual neutral axis being at the mid 
depth for equal stress intensity, using the 
same notation as in the text, all being 
multiplied by the intensity of the dis 
tributed stress or V/A to give the fiber 
stress due to bending. It is evident from an 
examination of the section properties as 
given, that ”; is generally nearly 1, being 
very closely in each case equal to I + P72, 
and that v, is equal and 1/y, large, 
in fact the most important factor in the 
equation. In the method given this factor 
is determined graphically from the dif- 
ference in area of two curves derived from 
the section, and as such can scarcely be 
determined with the accuracy demanded 
by its important position in the formula 

Take for example the case of the 30 
ton hook illustrated in detail. By formula 


(15) 
UV 1 I ) 
i= : — +. 1 — 

/ 4} dj.ilt+n é 
| ( +. ) 
Pp 
2395 7.25 
27308 + — 1.0389 
0.08 7.25 — 3.36 
2308 -+ 2308 & 12.3 [2.160 1.089] 
2798 (1 -+ 12.3 1.050 ) 
2398 (1 + 13.5) 34.750 
This is given in detail to illustrate the su- 
preme importance of the factor ¥, ana 
the extent of its influence on the result 


It further shows that this formula gives in 


effect a combination of the usual direct 


distributed stress in combination § with 
stresses due to bending so distributed as 


to give an extreme fiber stress more than 
twice as great as the distribution usually 
H ssumed, the figures in the above case be 
ing 13.5 to 6.1 An error in present meth 
ods as great as this, if it exists, is of vital 


importance in the calculation of stresses, 
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not only of crane hooks, but of many other 
forms of structure where similar condi- 
tions occur under combined stress. If the 
variation from the stress distribution usu- 
ally assumed is due solely to the curvature 
of the piece and is not to be expected ex- 
cept when such curvature is present, the 
application is much simplified, and it may 
be possible to introduce into former meth- 
ods some corrective factor depending on 
the curvature. If the “piling up” of the 
stress at the tension edge is controlled by 
the curvature, it would be possible to re- 
duce it by making the inner contour of the 
hook elliptical, reducing thereby the radius 
of curvature at the critical section, and 
would apparently be avoided altogether if 
the back of the hook were made straight. 
No note is made in the analysis of the 
curvature of the outer edge of the section, 
which is seldom concentric with the inner 
edge. If this new theory or conception 
of the influence of curvature is correct, it 
must be possible to explain in some clear 
and simpler manner just how the shape of 
the piece outside the section has such an 
enormous influence on the distribution of 
the stresses applied to the section itself. 


How Are ForMULAS AppLiep TO ORIGINAL 
DESIGNS? 

It would be interesting to know just 
how Professor Rautenstrauch would ap- 
ply these formulas to the original design 
of a hook or gap frame for direct solu 
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FIG 3 STRESS DIAC \M FOR HOOK PLOTTED 


FOR 15-TON WROUGHT-IRON HOOK FROM 
EQUATION (14) OF ORIGINAI 
ARTICLI 
tion, meeting assumed conditions. How 

ild the factors V1 and V2 be deter 
mined in advance and how would a sec 
tion be designed to m« these factors as 
d { ] 

\s 1 dimensions of the hooks are 
given it is impossible to sav whether th 
hooks were designed for equal intensity 


of stress on both edges, referring now to 
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the older methods of design. There is in 
this regard a property of the trapezoid 
section not commonly known, which is 
that for equal intensitv of stress in the 
near and far edges when under combined 
they 


stress, the sides should slope so that 
intersect at a distance from the far, o: 
narrow edge equal to the distance of the 
load line from the near edge. 

Referring to Fig. 1, if we have a load 
acting along a line at 4 perpendicular to 
the paper and carried by a frame or hook 
having a trapezoid section BC, whose 
sides extended intersect at D, the inten- 
sities of stresses at B and C are equal 
if AB is equal to CD. This can be 
shown by the usual assumptions of com- 
bined stress, and makes it possible to 
solve directly a problem relating to the 
design of such a section, assuming that 
the usual methods of calculating combined 
stress are correct. 

Taking the quantities as shown in 
Fig. 2, 


bd? =6y5 


load and f = intensity of stress 


at either edge, from which 


d = 6 k ) F 
* 3 
1 


—k,a design factor. If it 


where F 


where ratio 


¢ 
b 
is desired to use a design factor involving 
the near or broad edge c in place of the 
narrow edge b, the formula is 


cd, =6(d+ ye. 


This gives a cubic equation, and if the 


k, we have approximately 


F 


ratio 


wE-s 


giving a direct solution in either case. 
More complicated formulas can be de- 
rived for direct solution of such prob- 
lems where the intensity of stresses is 
not equal, and for L and 7 shapes 
Somerville, Mass E. J. Lorine. 


[ thank Mr. Loring for calling the at 
tention of the readers of the AMERICAN 
MACHINIST to the corrections to be made 
in the article on the strength of crane 
hooks that it may read as originally com 
posed. The theory proposed by Mr. An 
drews is based on the proposition that 
there is no shearing stress over the section 
{BC for which it is necessary to assume 
“the section after strain to remain plane.” 


is drawn to show the geometric re 


IZ 
o) 


ation between strained and unstrained 
fibers.” It is not intended to convey the 
idea that all “fibers” are equally stretched 
The relations following show this so 
clearly that I deemed it unnecessary to 
call it to the attention of the readers. The 


figure had necessarily to be distorted. 
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It will be interesting to note in this 
connection the stress diagram for the sec- 
tion A BC. To this end I have prepared 
Fig. 3 from equation (14). In this equa- 
tion, as it appears in the original article 


(: + yo 
Po 


should be written for 


( 9) 
| =—- > 
Po 


The distances in inches to the most 
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FIG. 4. DIAGRAM OF HOOK MEMBER WITH 
ROTATION 
! 
oO! 
‘ar 
American Machinist, N. ¥. 
FIG. 5. STANDARD HOOK SECTION 
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FIG. 6. DESIGN OF A PUNCH-PRESS FRAME 


A=212 K=68.56 P=—16 [1=14.533 
J=38.56 1=8.56. 


strained point in compression called for 
in Mr. Loring’s comments are as follows: 


Hook. dc 
a eee Tees 4.97 
I ON a sie whe ta aig 4.07 
WI, Bic sig rare sie ese x was 3.00 
15-ton wrought iron................ 2.7 
Re re rater 3.00 
10-ton wrought iron................ 2.25 
Roe NE 50 cbs baweendhca. See 

5-ton wrought iron........... 1.88 
MN Wg PO aks we wis Seceruchioe aw 1.73 
a. Se er sched sa octane 


I cannot comprehend Mr. Loring’s de- 
duction that “the maximum stresses may 
depend 60 per cent. on conditions entirely 
outside of the section plane 
and only to the extent of 40 per cent. or 
so on the conditions of stress on the sec- 
tion itself.” 

It is a fact that when the radius of 
curvature is infinite such that the form 
of the member is as shown in Fig. 4 the 
expression for the maximum intensity of 


tensile stress reduces to 


_U ld 
n=] (: 7) 
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here r is the radius of gyration of the 

ction. The formula, therefore, appears 

be rational. The radius of curvature 
sed in this analysis is the radius of the 
ne of centers of the successive cross- 
ctions in this neighborhood. If the back 
lge of the hook is struck from a different 
enter than the inner edge obviously the 
adius of curvature is not obtained by the 
imple addition of the inner radius to the 
istance from the gravity axis of the 
irincipal section to the most strain por 
ion in tension. The modification neces 
ary under this circumstance is obvious. 

The application of these formulas to 
the original design of a book or any ma- 
hine member of this form is the subject 
of a paper presented by me before the 
\merican Society of Mechanical Engineers 
at the November meeting. An abstract of 
this paper appears herewith. 

In its present form it is a rather un- 
wieldy instrument in the hands of a de 
signer, but it may be made more applic- 
able to design than might be thought at 
irst. Upon examination it will be seen 
that the functions v, and ¥, are constants 
for all sections of similar form, that is, 
for all sections the proportions of which 
1ay be expressed as a function of some 


1 


unit of dimension, for example, the radius 
of curvature Under the same circum- 
stances the entire expression within the 
brackets is a constant 
a series of sizes and sections may, there- 


The equation for 


fore, be written 


“7 


it 4 Kor Ane 


K. 
Che area is a function of the unit squared 


and, therefore, we may write 4 C’ ror 


r= JE Gc Ww 
( }t jt 
' 


a series of 


Applying this to the case « 
hooks ranging from the minimum to the 
maximum to be manufactured, a standard 
form of section may be Jaid out as in 
Fig. 5, and the constant established. For 
the hooks tested by the writer the follow- 


ing values for the constant were found: 


Value of 


Hook. Constant. 
A eee 3.00 
90-tom, cast steel... 2... .cccceess 3.10 
RS-OO, CONE GOOEE. 55 xn ccccceceas 3.23 
15-ton, wrought iron............. 4.29 
SOONER, COE IIE soc dice davecuacs 3.49 
1o-ton, wrought tron............ 3.42 
ee 3.12 
5-ton, wrought iron............. 3.12 
oe Ae 3.78 
ee 3.74 

NR os cc own Suue ees 3.43 


To make the case representative of pres- 
ent practice let such ratio of proportions 
be assigned to the section shown in Fig 
that C 3.4. 


5 
The design of a series of 
wrought-iron hooks to sustain loads of 


from 2 to 40 tons with a limiting intensity 


AMERICAN MACHINIST 
of tensile stress of 30,000 pounds per 
square inch will require the following 
computations : 


50,000 


40-ton hook, r = 3.4 5-54 
30,000 
60,000 
30-ton hook, r = 3.4 , | = 4.7 
N\ 30,000 
40,000 
20-ton hook, r = 3.4 , | + -= 3.94 
NY 30,000 . 
20,000 
10-ton hook, r = 3.4 , | ——— = 2.76 
\ 30,000 
10,000 
5-ton hood, r = 3.4 == 1.905 
\ 30,000 
| 4,000 
2-ton hook, r = 3.4 N == 1.23 
30,000 


The proportions obtained above will be 
for loads giving a maximum stress at the 
elastic limit of the material. For cast steel 
different values will necessarily be ob- 
tained The establishment of such a 
standard would lead to a very simple pro- 
cess for the determination of the princi 
pal section of a hook for any capacity; 
the pr portions of the shank and other 
he may readily be estab- 

The bottom of 


parts of the hook 
lished on the same basis 
the hook, being subjected to much wear, 
cannot, of course, be proportioned on the 
basis of the stress analysis The above 
standard section selected as an average 
representative of present practice is not, 
however, the most economic form of sec- 
tion from the standpoint of equal maxi 
mum tensile and compressive stresses. It 
has been pointed out by Professor Pear- 
son that 
is approximately an isosceles triangle with 


a section with such proportions 


a radius of curvature of 1.75 of the hight. 
The more nearly this form could be ap- 
proached the less would be the weight of 
hook for the same capacity 
Professor Goodman’ points out that for 
hook sections the functions », and y, 
are expressed approximately as follows: 
Y 2 = 
yiseitisy 
where k radius of gyration of the sec- 
tions, the other symbols being as before 


noted. 
It will be found much more convenient 


to use these empirical expressions, which 
give quite accurate results, than to deter- 
mine the value of the functions by the 
more tedious graphic method 

In applying these empirical formula to 
punch- and_ riveter-frame_ sections the 
writer has found that the results are not 


1 
} 


accurate, but that the values are better 


expressed as follows: 


41 = IFIP. 


For example, consider the design for a 


punch frame shown in Fig. 6. Computing 
the values for the functions », and y, by 


the graphic method, »,; = 1.4, ¥, = 0.405. 


1067 


Whereupon the intensity of stress accord- 
ing to the new method of analysis for a 
force of 90,000 pounds at the punch will be 


wf 2 y ] 

e poe = 1 

t= {—— _ ey +i>= 
“ ” 4 (: ‘) | 


8500 pounds per square inch 


The values of ¥, and y, by the empirical 


formula are 1.44 and o.4, 
Whereupon the intensity of stress becomes 


respectively 
jt 8500, approximately According to 
the old formula used almost exclusively 
in textbooks, the value of ft is expressed 
by 

W 4 W le 

A 
whence }t 2450 


[he above empirical formulas are de- 


rived from the results of computation of 
two sections. I am not prepared to state 
that it will work out in all cases and must. 
against using 


therefore, caution anyon 


these values to check the results by the 
graphic method. It may be clearly seen 
that were the punch in question designed 
for a limiting intensity of stress of 2450 
by the old formula, there would actually 
be a maximum stress of 8500 pounds per 
square inch, which is hardly a safe value 
for cast iron and particularly for a larg: 
casting 

New York W 


RAUTENSTRAUCH. 


A Planing Job on the Boring 
Mill 


By Jonx Van Per 
It ofttimes happens that a job becomes 
dificult owing to the fact that the shop 
is not properly equipped. 
lhe shop decided to take an order for 


an extra heavy 12-foot split pulley with 
planed joints The large boring mill was 
to do the planing as well as the turning 


and boring. The pulley was cast in 
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\NING JOB ON THE BORING MILI 
Each half was placed on the boring mill 


as shown in the cut and the difficult opera 


tion of machining the joints was done 
in reasonable tims 

\fter the joints were surfaced off and 
the pulley was drilled and bolted together 
the turning and boring were done on the 


same machine 
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What is the Action of a Lubricant 
or Coolant? 


By A. W. ADAMS 


Sometimes the easiest way to work out 
a satisfactory answer to a problem is to 
sit down and lay it before some other fel- 
low and then before he gets a chance at 
it you can often tell him what, why and 
when. I hope my somewhat positive 
critic on page 628 will pardon me if I 
now proceed to answer my own question. 

First, however, since he hit me first, I 
want to hit back and ask whether he is 
not confusing two issues when compar- 
ing the action of a file “biting” the sur- 
face of a piece and the action of a lathe 
tool splitting off a chip from 1/64 inch 
to \% inch thick. In the one case the 
points of the tool are trying to enter, 
“bite,” into a surface, and the lower the 
friction between the tool points and the 
surface the more difficult it is to make 
them enter or “bite.” It seems to me 
“bite” is right in this case. But I am 
talking of tools with their teeth in—tools 
that are through “biting” and are “chew 
ing: tools with a heavier pressure above 
them than below. It would be a strange 
result to find that the nearer we could get 
oil or soda water to the cutting edge the 
greater power we should require to take a 
given cut. 

It is just the reverse, and the reason 
I am convinced of the superiority of lard 
oil over any other known substance of 
reasonable price for turning mild steel at 
high speeds is, that for its body, that 1s, 
for the strength of its film (which has 
nothing to do with its adhesiveness to any 
particular metal or with its thickness) it 
is by far the least viscous; that is, the 
thinnest commercial oil known. This 
property allows it to be drawn into the 
most minute crevices and openings and 
the strength of its film is sufficient to be 
of service when it does reach the spot 

Mr. Haithwaite’s statement that a thin 
oil forms a thin film is, in general, cor- 
rect: though not his further statement that 
a thin film is (necessarily) “easily squeezed 
out” or broken through by pressure. 

However, the theory of lubrication re- 
mains the same whether for cutting tools 
or bearings; I did not start out to discuss 
the elements of this theory but to explain 
how I believe the lubricant actually 
reaches the working point of the tool. 
The inference from the finish produced 
by use of a lubricant is irresistible that 
it actually does reach the cutting edge in 
minute quantities. This may be revolu- 
tionary, but I have given the thing a good 
deal of thought and find it impossible to 
believe that a Iubricant applied on the 
turned surface below the cutting edge 
would have any smoothing effect. 

Granting that the edge is not, micro- 
scopically considered, even when sharp a 


AMERICAN MACHINIST 


true edge, E, Fig. 1, but presents a certain 
rubbing surface F, in Fig. 2. It is impos- 
sible to conceive of any medium capable 
of creeping up in onto this rubbing sur- 
face F to a point where the pressure would 
be sufficient to do any smoothing or bur- 
nishing, as long as the continuous rapid 
downward passage of new surface of the 
work is maintained. The capillary pres- 
sure of any oil would not be sufficient to 
force it in between two surfaces pressed 
together with a burnishing pressure. Ir- 
regularities in the surfaces, if there was 
no relative motion, might allow the oil 
to get up in. A reciprocating movement 
would certainly work it up in, but with 
the work passing this surface F at a sur- 
face speed of 50 feet per minute, or even 
25. the supposition that the oil finish is due 
to the oil creeping up in from below to a 
point where it can transform the seizing, 





TRAY 
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FIG. I 
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FIG. 2 
DIAGRAMS OF CHIPS AND TOOLS 


scratching, tearing surface F into a bur- 
nisher becomes absurd. 

We are, therefore, forced, absolutely 
forced, if we like to remain logical, to 
assume that the oil gets to the edge E, 
or onto the surface F from above. This 
‘creep- 


‘ 


seems even more absurd than the 
ing up” theory, at first glance. 

A careful reading of paragraphs 153 to 
174 of F. W. Taylor’s epoch-making paper 
“On the Art of Cutting Metals” (read be- 
fore the American Society of Mechanical 
Engineers, in December, 1906), will un- 
doubtedly give a clue to the action. The 
citation is too long for insertion here; 
moreover, every mechanic as well as every 
engineer should own a copy. 

Other observers have noted this action 
as well. R. B., on page 789 of the Amer- 
ICAN MACHINIST, cites some very interest- 
ing observations which tend to confirm 
my confidence in this theory. I am glad 
of his support, especially of the statement 
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that chip fracture has been observed in 
advance of the tool point. 

Assuming Mr. Taylor’s diagram to be 
correct, however, in showing the first vis- 
ible fracture as begun slightly back of the 
tool point, it is reasonable to suppose that 
the small portion of metal shown actually 
pressing down on the tip would, if faith- 
fully reproduced on a scale much larger, 
show a cracking action exactly similar to 
that of the main or large chip, provided, 
of course, the tool point retained its keen 
edge. The opening of the most minute 
cracks would draw in the surrounding 
medium. 

As a perhaps useful conclusion, then, I 
would state it as my belief that the harder 
the metal, that is, the less likely to stand 
distortion without cracking, the more vis 
cous the oil that should be used and vice 
versa. As pertinent to this conclusion it 
is again mentioned that very malleable 
and “tough” metals; for example, copper 
and aluminum, and (though hardly a 
metal) hard rubber require the most fluid 
lubricants. 

R. B. is certainly right in differentiating 
sharply between lathe, or turning, or bor- 
tools—edge continu- 


ing of planing 


ously in the cut—and milling cut- 


ters, saws, etc.; where relays. of 


edges do the work, each well lubri 
cated before attacking the chip. I do not 
agree with his conclusions on brass, where 
I believe the action is similar to that on 
steel, and where in order to get the neces- 
sary cracks (as well as to prevent digging 
in of a poorly supported edge) the rake 
of a tool is usually nothing or negative. 
To support this I would return to my 
argument from oil finish on steel above 
and would apply the same reasoning to 
the brass. The difference is not as great, 
but there is a marked difference between 
the finish of a cut taken with and without 
oil, especially if the tool is not very keen 
and smooth. Moreover, for ordinary 
brass the very low viscosity and corre- 
spondingly weak-filmed oils, such as kero- 
sene, also water, while much better cool 
ing media, give poor results compared 
with lard oil or soap compounds. I, there- 
fore, do not think with R. B. that it is 
a question of getting an oil that will pene- 
trate, yet not disassociate due to heat, but 
of getting an oil that has low enough vis- 
cosity to penetrate and yet has the most 
“body ;” that is, with the greatest ultimate 
strength of film. In this service oils that 
make fine lubricants for bearings where 
“perfect” lubrication (unbroken and com- 
paratively thick film conditions) is possi- 
ble, are of no use. The lubrication of cut- 
ting tools is imperfect lubrication. An 
unbroken film between tool and work 
seems impossible. For tool lubrication we 
want the thinnest oil obtainable—thin as 
benzine—with a film of the greatest 
strength. We want an oil of very low 
viscosity, which will still maintain an un- 
broken film between two flat surfaces 
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essed together with a very great pres- 
re. 
| shall some day make an attempt to 
t graphite to the point of a tool. Prob- 
ly I shall try the new electrically man- 
ictured deflocculated graphite in a thin 
such as kerosene. I am given to un- 
rstand that this graphite is so fine that 
will pass through filter paper. If this 
n be made to reach the right place it 
should resist the pressure much better 
than any oil. The same combination, if 
successful, would seem to me adapted for 
illing cutters and all intermittent as well 
continuous tools. In other words, I 
ill have (if it works!) the ideal lubri- 
nt; as thin as possible, but resisting the 


s 


iximum pressure. I wish some other 


dreamer would try this and report. 





Forthcoming Meetings 


American Society of Agricultural Engineers, 
third annual meeting, December 28-29, 1909, 
Ames, Ohio. F. W. Chase, secretary, Uni- 
versity of Nebraska, Lincoln, Neb. 





Business Items 





After January 1, 1910, the address of C. 
Drucklieb will be changed from 132 Reade 
street to 178 Washington street. 

Wm. J. Brewer Engineering Company, 
Troy, N. Y., is putting on the market an 
oilless, noiseless and frictionless bearing. 





Business Opportunities 


The Lehighton (TPenn.) Lace Mill is erect- 
ing a new bleachery. 

The Buffalo Casimeter Company, Detroit, 
Mich., will build a foundry. 

The Memphis (Tenn.) Bag Company will 
wild a six-story factory. 

The Abbott Motor Company, Detroit, Mich., is 
erecting a two-story factory. 

The Port Arthur (Tex.) Traction Company is 
to erect a new power plant. 

The Public Service Company, Passaic, N. J., 
will improve its power plant. 

The North Wales (Penn.) Machine Com- 
pany will erect a new plant. 

The Reed City (Mich.) Veneer and Panel 
Company will build a new plant. 

The Three Lakes Lumber Company, Snoho 
mish, Wash., will erect an addition. 

The F. C. Traver Paper Company, Chicago, 
I!l., has purchased site for a new plant. 

The Brass Products Company, Southington, 
Conn., is adding a finishing department. 

The Gould Balance Valve Company, Des 
Moines, Iowa, will erect a new plant. 

The Inland Steel and Casting Company, 
erre Haute, Ind., will enlarge its plant. 
The Canton (Ohio) Buggy Company will 
engage in the manufacture of automobiles. 

The American Type Founders Company, 

rsey City, N. J., will erect an addition. 

The St. Paul & Tacoma Lumber Company, 
‘coma, Wash., will install an electric crane. 

O. J. Shaw, of Aurora, Neb., has secured a 
inchise for an electric-light plant at Harvard, 

b 
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Mershon, Bacon & Co., Bay City, Mich., are 
erecting a building for the manufacture of 
boxes. 

Plans are being prepared for a repair shop 
for the Rome (N. Y.) Locomotive and Machine 
Works. 

The plant of the Niantic (Conn.) Oil and 
Guano Company was burned. Loss, about 
$15,000. 

The Emaus (Penn.) Foundry and Machine 
Company will, it is said, require additional 
equipment. 

The Perry Sand Company, Buffalo, N. Y., 
require hoists, centrifugal pump and other 
equipment. 

The Rogers Motor Car Company, Ralston, 
Neb., will soon let a contract for the construction 
of its plant 

The Wellknit Hosiery Company, Harrisburg, 
Penn., is contemplating the erection of an 
other factory. 

The plant of the Drew Carrier Company, 
Waterloo, lowa, was destroyed by fire. Loss, 
about $40,000. 

The Cincinnati (Ohio) Car Works has 
awarded contract for the construction of ad- 
ditional factory. 

E. M. Schwartz & Co., New York, are build- 
ing a new cigar factory at Eighty-first street 
and Avenue B. 

The Grant & Lees Machine Company, Cleve- 
land, Ohio, has commenced work on a new 
factory building. 

The New Process Steel Company, Marshall, 
Mich., will enlarge a plant to five times its 
present capacity. 

The Giles Boat and Engine Company, Lud 
ington, Mich., is contemplating the erection 
of two additions. 

The H. B. Drake Company, New York, man- 
ufacturing office furniture, will erect a plant 
in Bayonne, N. J. 

The McFarland Foundry and Machine Com- 
pany, Trenton, N. J., has awarded a contract for 
an addition to its plant. 


The Egan Manufacturing Company, La 
Crosse, Wis., manufacturing potato diggers, 
will build an addition. 


William Clohr Sons Company, Rising Sun, 
Ind., manufacturing farm implements, will lo- 
cate in Washington, Ind. 

The Otto Konigslow Manufacturing Company, 
Cleveland, Ohio, manufacturing metal stamp- 
ings, will erect a new plant. 
completed for a new 

Sarbara, Cal., for the 


Pians have been 
roundhouse at Santa 
Southern Pacific Railroad. 

The Powers-Weightman-Rosengarten Com- 
pany, chemists, Philade!phia, Penn., is erect- 
ing an addition to its plant. 

The Alabama, Tennessee & Northern Railroad 
will locate shops at Panola, Ala. William Toxey, 
Cochrane, Ala., chief engineer. 

The Winters & Prophet Canning Company, 
Mt. Morris, N. Y., is erecting a building for 
the manufacture of tin cans 

The J. L. Clark Manufacturing Company, 
Rockford, I!l., making metal specialties, has 
bonght site for a new plant. 

W. S. Ducharme, of Johnstown, Penn., is 
forming a company for the purpose of man 
ufacturing a patented wrench. 

The Fort Wayne and Wabash Valley Trac- 
tion Company will erect new car barns and 
repair shops at Lafayette, Ind. 

G. A. Bisler, Inc., box manufacturer, will 
erect a five-story factory at 245-47 North 
Sixth street, Philadelphia, Penn. 

The Louisiana Sash and Door Company, New 
Orleans, La., recently purchased a site for plant. 
The offices are at 922 Common street. 


The Lehigh Manufacturing Company, Phil- 
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adelphia, Penn., making lace goods, will erect 
an addition to cost about $500,000, 

The Stafford Motor Car Company, of To- 
peka, Kan., will move to Kansas City, Mo., 
where a new plant will be erected. 

The Waynesburg & Blacksville Street Railway 
Company, Waynesburg, Penn., is preparing 
plans for repair shops and a power house. 

Palmer Bros., Cos Cob, Conn., building gaso- 
lene engines and launches, are erecting a new 
building. New equipment will be needed. 

The Mutual Wheel Company, of Moline, IIL, 
will establish a plant at Paducah, Ky., for the 
manufacturing of wagon and buggy spokes. 

The Huntington (Tenn.) Wood Manufacturing 
Company will establish a plant for the manufac- 
ture of boxes, crates and baskets at Hope, Ark. 

The Leighton Machine 
chester, N. H., will build a new shop in the 
spring to be equipped with new machinery. 


Company, Man- 


The Superior Manufacturing Company, 


Iiloosick Falls, N. Y., will erect a four-story 


addition. The company manufactures knit 
goods 
The Dureoth Manufacturing Company, of 


Johnstown, Penn., will erect a plant in 
Seward, Penn., for the manufacture of brass 
castings. 

The Spencer, Kellogg Company, of Buf- 
falo, N. Y., manufacturer of linseed oil, will 
build a plant at Edgewater, N. J., to cost 
$550,000 , 

The National Spring Company, of St. Johns, 
N. B., will locate in Newcastle, Ind., where a 
plant for manufacturing automobile springs will 
be erected. 

The Deyo Gas Engine Company, Binghamton, 
N. Y., whose plant was recently burned, will 
reconstruct the same and equip it with modern 
machinery. 

The Oscar Lear Automobile Company, Spring- 
field, Ohio, is in the market for a number of 
machine tools for machine shop and other 
depart ments, 

The Oklahoma Gas Engine Company, Okla- 
homa City, Okla., organized with $30,000 capital, 
will erect a plant to cost $15,000. Arthur Fish- 
beck, president. 

The A. H. Yocom Company, Reading, Penn., 
manufacturing gas engines, is erecting a new 
foundry for the production of iron, brass and 
aluminum castings. 

The Birmingham (Ala.) Rail and Locomotive 
Company has purchased a site at North Birming- 
ham on which a plant will be erected for the 
repair of railroad equipment. 

The Iowa Central Railway has announced 
the preparation of plans for another addition 
to its shops at Marshalltown, lowa, to be 
used for tin and tool shops. 

The Riley-Klotz Manufacturing 
Newark, N. J., whose plant was recently burned, 
will rebuild. The company manufactures metal 
novelties and automobile supplies. 


Company, 


The Leader Foundry and Machine Company, 
Quincy, Ill., is erecting a new plant The com- 
pany recently acquired the business of the 
Sharpe & Becker Machine Company. 


The Wallace Manufacturing Company, 
Frankfort, Ind., manufacturing clay-working 
machinery, will make additions to its plant, 


including a new foundry building. 


The Isthmian Canal Commission, Washington, 
D. C., will receive bids up to 10:30 a.m., Decem- 
ber 23, for cast-steel shipper friction wheels, 


hacksaw blades, electrical attachments and wire, 


The Navy Department, Bureau of Supplies 
and Accounts, Washington, D. C., will open the 
following bids December 21—Hacksaw blades, 
steel bolts, twist drills, taper pin reamers, hand 
tools (schedule 2028) ; carbon twist drills (schedule 
2024), medium steel (schedule 2030), 16-inch 
engine lathes (schedules 2019). 
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Want 


Advertisements 


Rate 25 cents per line for each insertion, 
About six words make a line. No advertise 
ments abbreviated, Copy should be sent to 
reach us not later than Friday for ensuing 
week's issue. insiwers addressed to our care 
will be forwarded. ipplicants may specify 
names to which their replies are not to be 
forwarded, but replies will not be returned 


If not forwarded, they will be destroye d with 


out notice No information given by us re 
garding any advertiser using hor number. 
Original letters of recommendation or other 
papers of ralue should not he inclosed to 
unknow correspondents. Only bona-fide ad 
rertisements inserted under this heading. No 
advertising accepted from any agency, as- 


charging a fee for 
wayes of 


sociation or individual 
etration.”” or a commission on 
successful applicants for situations 


“red 


Situations Wanted 


Classification indicates present address of 


advertiser, nothing else 
CONNECTICUT 
A first-class man with excellent record, 


systemath in modern manutacturing meth 
ods, invites correspondence in regards to posi 
tion as superintendent or assistant. Box 99%, 
AMERICAN MACHINIST. 


Successful superintendent of experience in 
the manufacture of small parts for a compli 
cated machine, capable of handling and carry 
ng on systematic and orderly and economical 


production ; now employed tox 999, Am. Ma, 
MASSACHUSETTS 
Experienced toolmaker and draftsman hav 
ing had extended experience in charge of men 
and work: desires responsible position. tox 
966, AMERICAN MACHINIST. 
Wanted by an American man, 40 years old, 





and superintendent of 
and desiring 
foreman; 


inventer 
hine shop 
similar or 


who is an 
large ma 
n positi mn 





vears’ experience on die, tool and 
will guarantee to cut out operations and re 
duce cost and get the best results out of help; 
est of references given. tox 992, Am. MA. 
NEW JERSEY 
Salesman—Machine to salesman as sales 


mapager, having 15 years’ experience, both in 
ifacture and selling of machine tools; 
competent judge f condition and value of 
second-hand, and familiar with all makes in 
the United States: ean give best of reference. 
Box 700, AMERICAN MACHINIST. 


the man 


NEW YoRK 
automobile de 
AM. Macu 


die maker, 
watch 


fixture, gasolene engine, 
Wishes position Box OOS, 
hinist. tool and 
; locks and 
and tools, seeks Box 994, 

Young man (25), experienced 
and designer position for 


Jig 
signer 
Foreman mas 
“0 vears’ experience in « 


position 


dies 
AM. MA. 
office man 
January 1 


desires 





reference Box 996, AMERICAN MACHINIST 

Young man, 19, desires position as tracer 
ard assistant draftsman; can furnish A-1 
references as to accuracy and neatness. Box 


5, AMERICAN MACHINIS1 


Thoroughly competent draftsman and de 








signe desires responsible position with pro 
ressive concern in Greater New York: good 
mechani Box 991, AMERICAN MACHINIST. 
Position New York City wanted by me- 
char il-electrical engineer with fifteen vears’ 
experien vraduate Massachusetts Institute 
rechnology ; now employed Box 4, Am. M. 
Practical mechanical engineer, expert in de 
signing, manufacturing and erecting, with 
energ quick comprehension and accustomed 
to heavy responsibilities, wants position. Box 
O79, AMERICAN MACHIINIST 
Expert designer and draftsman, shop 
trained, desirous of change January _ 
ears ed experience, engines, special and 
aut itic machinery, machine tools, develop 
rg xp need as superintendent and travel 
ng ilesman: over 7 years’ in present posi 
n Box 9S5, AMERICA MACHINIS1 
loraft< in rst iss desires position: has 
nical and practical training of 12 vears; 
good exe itive first class on tools and fix 
res miliar with all department from 
tternshop t completed article: have five 
eX llent exp lence in water meter 
ture and «ds n: desires change , 
95, AM cA MACHINIS1 
sa I with thor h techn il eduea 
! d nine vear “ essful selling exy. 
! ! ‘ ng ability. wishes po 





manufacturers of power trs 


~ n machinery 





and specialties: ante 


AMERICAN MACHINIST 


accessories or any device, the sale of which 
requires a man of his caliber highest refer- 
erces. tox O9YO, AMERICAN MACHINIST. 


OHLO 
losition of responsibility by engineer, ex- 
perienced in designing, building, demonstrat- 
ing, mi!l construction and equipment; fourteen 


years’ practical experience; technical educa- 
tion. tox YS1, AMERICAN MACHINIST. 
Works manager or general superintendent 


reliable concerns 
of a high class 
record, as an earn- 
MACHINIST. 


invites correspondence from 
wishing to secure the services 
executive with a clean cut 
ing power. Box 2, AMERICAN 


PENNSYLVANIA 


Works manager, at present engaged, desires 
change; 22 years’ machine shop and foundry 
experience; successful executive. inventive, 
machine designer, duplicate manufacturer ; can 
reduce costs and increase production. Write 
for full particulars, Box 9S0, AMER. MACH. 


Help Wanted 


Classification indicates address of 


advertiser, nothing else. 


present 


CANADA 

Wanted 
price and 
ence and 


man to set piece work 
time limits. Apply, giving experi- 
qualifications to Canadian General 
Electric Co., Peterboro, Ont. 
Wanted—General foreman in a department 
manufacturing transformers in small and 
large si Apply stating experience to Ca 
nadian General Electric Co.. Peterboro, Ont. 
CONNECTICUT 
mechanical 
work, in a concern 
rolling mill and 
state age, experience 


First-class 


sizes 


Wanted 
men for detail 
turing general 
machinery 


drafts- 
manufac 
hydraulic 
and salary 


Experienced 


expected. Box 796, AMERICAN MACHINIST. 
ILLINOIS 
Punch and diemakers men with experi 
ence on dies for watch parts and familiar 
with master plate system; eight-hour day 
and good wages: give experience and wages 
wanted. Box 067, AMERICAN MACHINIST. 


MASSACHUSETTS 

Wanted—First-class draftsmen Apply Su- 
pervisor of Drafting Room, General Electric 
Co., Pittstield, Mass 

Wanted-—A_ general 
l manufacturing 
New England; salary 
Address “M. B. S8.,” 


Wanted—aA practical pump man: one 
can design, estimate power, efficiency 
cost and superintend construction ; would pre- 
fer a man who has had experience in steam 
engine and electrical work in connectian there 
with Address, ving age, experience and 
references, “Pump,” AMERICAN MACHINIST. 


for a 

southern 

S000 per year. 
MACHINIST. 


superintendent 
company in 
S400) te 

AMERICAN 


rge 


who 
and 


Manufacturing establishment making ex 
tensive additions wishes to procure services 
of competent draftsman to lay out and su 
pervise the installation of shop equipment and 
to rearrange present equipment in a manner 


to procure best efficiency Applicant must 
have had previous experience in this line; 
give full particulars, experience, age, compen- 
sation expected and when services will be 
available. tox 986, AMERICAN MACHINIST. 
MICHIGAN 

Wanted—Ten first-class toolmakers who 
have tools and understand jig and fixture 
work; customary wages. Box 936, Am. Ma. 
_ Wanted—Experienced gunbarrel and gun 
frame bluer. lease state experience, rate 
of wages expected, ete. box 3, AMER. MACH. 


Wanted 
jigs and 
accurate 
tool 


—First-class tool-room foreman on 
fixtures: who can get rapid and 
production from a first-class equipped 
room. Box 935, AMERICAN MACHINIST. 


one 


MISSOURI 


Wanted—Mechanical draftsman who has 
had experience designing woodworking ma 
chinery state age, experience and give ref 
erences Apply Box 938, AMER. MACHINIST. 


_Wanted—An experienced man as foreman 


of machine shop employing about 100 men, 
who thoroughly understands the manufacture 
of woodworking machinery must have  oe- 

pied similar position: applicant will state 
age, experience and give references. Box 937, 


AMERICAN MACHINIST 


NEW JERSEY 
Wanted Four experlenced draftsmen = on 
gas engines: state experience, reference and 


salary expected tox B, AMER. MACHINIST. 
Wanted—Experienced millwricght and steam 
engineer to take charge of 300-horsepower 
plant factory construction, repairs: largely 
overtime: good salary Address “Steady,” 


AMERICAN MACHINIST 


December 16, 1909. 


NEW YORK 

Designers wanted, experienced on fine gage 
jig and fixture work; give detail of experi 
ence, age and rate expected, Box 941, AM. M 

Wanted toolmakers on fix 
tures and gages; state experience, age an 
rate per hour expected. Remington Arms 
Co., Ilion, N. Y. 


Wanted 


ing press 


Experienced 


-A thoroughly competent web print 
draftsman; man of experience and 
ability can have permanent position at hig) 
salary; communications confidential. “W. W 
C.,” AMERICAN MACHINIST. 


Wanted—For stove plant near Chicago, an 
assistant superintendent, college graduate pre 
ferred; practical experience essential, eithe 
foundry machine shop or sheet steel stamping 

P. G 


shop. Address H. G. N., AMER. MACH. 
Wanted—First-class floor inspectors fo 

drill press, milling and bench work; to; 

price paid to steady competent men: n 


others need apply; pine-hour shop. App! 
E. R. Themas Motor Company, Buffalo, N. \ 


Wanted—Clerk for drafting room in engi 
neering works in small town western New 
York; to enter and index drawings, superi: 
tend filing, copy lists of quantities, ete. Givi 


fullest particulars and state salary, address 
ing Box 939, AMERICAN MACHINIST. 
Wanted—Foreman to run rough grinding 


polishing and buffing department in a larg 


automobile factory; must be a man who ha 
held similar position and one who can pr 
duce results. Address H. A. G.. Care Fran 


Seaman, Inc., 30 West 33rd St., New York Cit) 
Wanted—Man for time study and planning 
work in connection with the installing of 
profit sharing system in a large manufactu: 
ing opportunity limited by et 
ficiency State experience and salary ex 
pected period of becoming familia 


business: 
only 
during 


with business and demonstrating ability. Box 
944, AMEKICAN MACHINIST. 

Wanted—-By machine tool works in pros 
perous city of 200,000 experienced forema) 
now employed, preferably not over 30 years 
of age, for machine department having 4! 
men; must be up-to-date on production by 


interchangeable method: good opportunity f: 


right man; give age, nationality, experience, 
salary expected and reference. Box 969, 
AMERICAN MACHINIST. 
OHIO 
Wanted—First-class machinists: no labor 
troubles. The Heisler Co., St. Marys, O 
Wanted—First-class sheet-metal 


man, cap 
i 


able of managing sheet-metal department 


a large automobile concern; must be thor 
oughly experienced in punch and die work 
state age, experience and salary. Box 945, 
AMERICAN MACHINIST. 

Machinists—We are increasing our output 


machinists with 
lathes, boring 


from 
turret 


and invite application 
experience on planers, 


mills, milling machines, screw machines, ete. ; 

state fully, experience and wages. Foos Gas 

Engine Co., Springfield, Ohio. 
Wanted—-Factory superintendent who tho! 


oughly understands punches and dies and can 


handle men to get out work right and at low 
cost in hardware manufacturing plant em 
ploying about 100 men; must understand de 


sign and finish of hardware. 
Wanted 


tox YS9, Am. M 
First-class machinists, toolmakers 


die sinkers, lathe, planer, drill press, screw 
machine, boring and milling machine oper 
atcrs, wood patternmakers, brass molders 
polishers, buffers, finishers, spinners, mil! 


wrights, hammermen and blacksmiths who ar 
seeking positions or desirous of improving 
on those which they have, to register the 
names and addresses with the free Employ 
ment Department of the National Met 
Trades Association. Address Commissioner’ 


Office, 605 New England Bldg., Cleveland, O 
PENNSYLVANIA 
Wanted—Too!makers. machinists, assem)h 


lers and all kinds of first-class mechanics ot 


automobile work. Box 934, AMER. MACHINIST 
Wanted—Particular and 
ist for assistant foreman: 


ingenious machin 
shop manufacturing 


mechanics’ tools; this is an opportunity fi 
the right man. State experience and wages 
tox 976, AMERICAN MACHINIST. 


Wanted—Foreman for small shop manufa 
turing medium weight specialties; must 
familiar with modern methods and systemati 
State age, experience and whether married: 
good salary will be paid to the right man 
30x OSS, AMERICAN MACHINIST. 


} 


WISCONSIN 
Wanted for strictly moder 
good executive abi 
thorough, orderly and 
foundry located about 100 


Foreman 

foundry man who has 
ity and one who is a 
systematic man: 


miles from Chicago in city of 30,000 people 
must be young and thoroughly experienced 
State past experience. age and = salary ex 
pe ected Address Box 993, Amer. MACHINIST. 
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oe Press Tools for Computing-machine Parts 


e and Accurate Punches and Dies Perform Blanking, Shaving, Piercing and 
Other Operations in Producing a Variety of Interchangeable Parts 


print 
‘e and 


vw B Y r A. S T A NLE Y 


z0, an 





























te pre The Connecticut Computing Machine to avoid distortion in hardening and fa reaul , re punched out. the 
eith , . . | 7h . ' , ; 
mping mpany, New Haven, Conn., uses in the cilitate renewal of any injured part. The ole for the pivot pierced at J and an add 
H. inufacture of different parts for their die sections are not set into the cast-iron tional locating hole at K al ferced. In 
in lding machines a large number of sub- base but are secured firmly in place by punching oj ng aT tw 
; . ress tools of the guidepost type, having  fillister-head screws and dowel pins. thousandt! is left alone those surfaces 
é a) - ‘ ‘ ‘ ) ‘ - 
a ther two or four pins for preserving the wht nstitute the important ends of 
eng true aline t of punch and die. The . 7 ' lat ; — ¢ the 
ng ue alinemen f punch r ComBINeD Prercinc. BLANKING AND x 
: . or os strate a BO onl } . A ; . . 
peri lftenes and line engravings illustrate eek Ala blank. leaving ; . ; 
— me of these tools as well as the pieces where will | | the 1 rts 
ress : : , F : 
hich they produce Che tools shown to the left in Fig. 2 are of the pi and the irregular notch at 
ding of interest in that they combine the oper- the bott 
arg _- ° m , . 
» ha DHAVING looLs ation of shaving with the piercing and removed 
pri bleak} oe ' ; 
. , lanking of the work \ piece of t leat 
zon lig. 1 illustrates a shaving punch and oe ! 
City 1 , , 1 scrap W ll be seen front it the upper mes 
wnin ie for finishing the piece shown in the : I 
of kground and at the = sic f the di — 
ctu . : , | 
et is blank is approximately 8 inches long, 
Vv ex of } : | 
lilia Ss a serics t teeth along one edge, a 
BOX up orn tche pp 3 Scr i¢ ts 
pros the sl ping el 1 and other projectt 
mnt ll of which must b nished accurately 
ears 
r fi , , wand 
} 
fi S nd 
ones , : 
960, ~ 
hole is l as a 
, 
if i \ 
abor | S 1 ‘ ’ 
] ( ‘ ) f 
cap 
t i ie at « | 
hor , 
rk p! ! \ pl 
i = ; 
N45, est e 1 1 . r 
put h of the locating pins, shown at BB 
vit) | ] ] p ] , 
rin 
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Gas 
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can , 
lo I 
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de I 
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os 
hy Tract 4 
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he di 
sid t] bh | I 
PT 
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* t dik b if er) t ] e | \ 
id rigid while it is being f ‘ witl > . ; 
x clic eque f - 








nection with the dies shown at the right in 


| hese 


mond shape dl piece, 


lig. 2 tools produce a small dia- 


having at one end a 


ld 


narrow lug which must be held closely to 
Siz live of these pieces will be seen 
lying at the front of the punch, while to 
the left are two pieces of scrap in the 
form of a letter /7, which are removed in 
roughing out the outline of the ears o1 
lugs which are to be shaved at the second 
stroke of the press he openings in the 
clic re so clearly illustrated that little ex 
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side two to three thousandths inch wider 


than required, and the next advance of the 


stock brings the projections over the cor- 
responding openings in the blanking die, 
that blanking stroke 


plishes the shaving of these points. 


the also accom- 


A Nuruinc DIE 
The tools to the le ft in Fig, 4 produce 
a cam-shaped piece known as a_ locking 
segment, which has at the end of the arm 
a curved surface which is nurled to form 





December 23, 1909. 
wall of the curved opening forms the-outer 
end of the locking segment, and as the 
strip passes over the blanking die and the 
piece is blanked out, the curved end MW is 
forced down past an inserted die block at 
M’, having teeth cut on its contact face. 
Thus the end of the piece is held accu 
to shape and nurled at the 


rately same 


time. 
SWINGING NEstT 


\ SHavine Dur 


Che 


WITH A 


interesting feature of the press 




















2. TWO SETS OF BLANKING AND SHAVING 


TOOLS 




















J { 
HE WV \ i RAP—ILLUSTRATING METHOD OF SHAVING AND BLANKIN 

planat ( s of teetl This nurling is done in_ tools shown to the right in Fig. 4, is the 
ion f ( | It the ‘ nultaneously with the blanking swinging arm which is provided with a 
pointed out that tw } f the piece itself. Upon examining the nest in which the blank may be placed, 
imu tar 1s] hese being produced with ap stock shown behind the die, it will after which the arm is moved around over 
the ortant ends pointing toward each be noticed that as the strip enters the tools the die¢ carrying the work into position to 
t] The H-shaped opening in the die a curved slot (seen near the right-hand be shaved. As the punch descends the 

It rap p is punched through end) is punched near one edge and three pilot N enters the guide bushing at O 
leave for the ear on either holes pierced at the same time. The inner thus holding the nest fast during the shav 
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outer 
s the 
id the 
M is 
ck at 


ng operation. Upon the return stroke of where one end is slipped over the pin ?, are compressed and the piece blanked in 


+ vc] 


he press the shedder ds held down by a second pin in the end of lever Q being the usual fashion. Upon the u 


echanism under the die leaving the work ferced into the other end of the blank, kowever, the ejector in die S in pressing 


the die so that the nest can be swung. thus holding it in correct position on the’ the blank back into the stock also causes 


pen as illustrated and the shavings or fzce of the die, while the openings are the stock to spring down into the depres- 


— crap brushed off. The shedder is then punched. The two main sections of this sion milled around the punch at A As 
_— leased and the die is ready for the next die are slotted along their inner edges and the stock springs down half its own thick- 


a lank. thin steel strips inserted to form the par ness the blank therefore can enter its 


titions between the openings. While these opening in the stock only half its thick- 

' PERFORATING AND BLANKING DIE thin members are hardened and tempered, _ ness 

Nest In the tools shown in lig. 5 a series of the two larger blocks are left soft. Still, 

pres en small holes are punched near one edge although used for a long time, they show ForRMING PID HE EXTRUSION PROCESS 
f the piece, two larger holes near the end, yo wear and are still operating sati¢factor Figs. 8 and 9 illustrate two pieces upon 
ele nd the work is then blanked at the second _ j]y, which a series of small pins are formed 
roke. The small punches in this case are v extruding the metal; that is, instead of 
ot fitted tightly in place, but have one or ANOTHER SUBPRESS SCHEMI drilling hol d riveting in pins, the 
two thousandths freedom, Jhey are held The tools in Fig. 7 are illustrated as metal ts 1 ed bodily up from the blank 






































os ln Ae —— = a 
j H i OLS 

central, however, and guided right down representing a method vhich t work under lraul nf y! 
to the work by the bushings shown in the as blanked and pushed back into the stock = di penit forming t tely 
stripper plate. With this arrangement for feeding along out of the die, may be to siz \s the pr is 1 tical in the 
| there is no chance for the punches to de- inserted only halfway, thus enabling the — cas f both of the nl ne set 
fect and, therefore, little liability of their pieces to be easily removed later from th f dies is illustrated ly, the one for 

breaking in service. scrap with no liability of their being bent, the “stop loc! vn I ig. 9 
as may often happen in the case of an Referring to Fig J. t] ie proper is 
SECTIONAL Die For Brass PLATES awkward or delicate ce which is forc — tot . re ember 
lhe brass plate shown in the foreground — back flush with the strip from which it is of the hydraulic press, while the block E 
in Fig. 6 is known as a ribbon shield and punched. The scheme nsists in pt ng through which the punches operate, 1s at- 
; has a_ series of rectangular openings around the punch opening in the shedder a tached to the press rat The punches 
formed along the center, with larger open-channel R, whose depth is equal to half themsel vhicl re guided by this 
ings at either end, while the back edge is the thickness of tl tock Now as tl block and s ral of which will be seen at 
curled around so that the piece may later die S descends and the stock is seized he pass down through into a plate at- 
be hinged in place. After this edge has tween the face of the die and the shedder tached t second ram inside of the one 


been curled the piece comes to the die, around the punch, the shedder springs previously mentioned. In operation the 
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to the required interest owing to the fact that it is formed inches outside diameter, and is then taken 


t 


ver the die and forms it 
As the punch rises the yoke B is partly on a screw machine and finished in to tl 
has a ball race a special chuck so arranged that the jaws 


shape. le screw machine, where it is held in 
thrown back by means of a spring and the a subpress die. This gear 


am lever is operated beneath the jaw so which must be concentric with the pitch close radially, obviating any possibility of 


hat the work can be removed. circle and care is taken throughout the end movement when gripping the work. 
manufacture of this part that it shall be Thus the facing tool when once set can be 

CoMBINATION SCREW MACHINE AND accurately finished. In the first place a_ relied upon for bringing the piece to the 
PuNCH Press Jos disk is blanked from sheet stock about required thickness without any trouble due 


The small gear shown in Fig. 12 is of 1/10 inch thick and approximately 1% to end movement of the chuck which 
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might otherwise occur when closing upon A Combination Machin Tool lar commercial product and can be bought 
blanks varying even slightly in diamete: at any supply house. E is a pair of regu- 
Here the stock is faced down well toward By FE A D lar shaper centers shown in position in 
iy ©. A. Dix 


+1 


1¢ bore and a special forming tool is then Fig. 3. F is the shaper attachment ob- 


run in to machine the ball race. This tool tained from Boynton & Plummer, Wor- 


is so arranged that its end can then be Fig. 1 shows a combination lathe, cester, Mass., which can be put in posi- 
brought against a fixed stop, so that spring = shaper, milling achine and gear cutter tion in less than two minutes. It is bolted 
in the turret or toolholder in no way af which was Luilt to order for its designer, to the bracket / which is bolted to the 


fects the diameter of the ball race or its Frank Bement, of Toms River, New back of the bed. The shaper attachment is 
concentricity with the periphery of the Jersey. The lathe swings 10!% inches over skown in position in Fig. 4. G is a miller 


work, After this operation the blanks are’ the carrtage and 3: inches between cen- or shaper vise. H is the shaper feed 
































Fit I GENPRA VIEW OF LATHE AND ALI ATTACHIIMENTS 


is cast in one shown in position at the extreme left in 
teeth are formed end then shaved accu- piece with the bed. The tailstock slides Fig. 4. At J is the rack and pinion trav- 
tely to s mn two inverted V's on the top surface of erse-motion box. Mr. Bement tells me 


the bed and is provided with two spindles that if he had another of these lathes built 
a ! vithin tl ther providing both screw he would have the gear ratio lower as tl 

lever feed for the tail spindle. T1 carriage is apt to move by jerks when it 

| le riage s . the front of the bed is necessary to move it only short dis- 

copper, rai t paper read befor nd may be moved beyond the headstock tances. The reverse for the carriage is 

the Institut f Maris Ineers, tal r tailstock as shown in Fig. 2 situated here and this he would also alter, 

latte te Referring hig. 1 the mill placing it at the headstock. K is the slide 

f ] upon it, heat r th t ing attachment which can be placed in po containing the half nuts. LL is the lever 

heat, note th reeti tion sition or removed in less than two mit feed for the tail spindle. M is the follower 

ort I, afte full s shown also in Fies. 3 and 5. B is rest VY is the steady rest. O is the 
exanmine tl urface of the pper acted the ball turnin rest, shown in position on milling and shaping table 

1 by the lead, rememb t tl the in Fie. 2. C is the taper at [he angle plate on the front of the 

t l r the pper is heated tachment. D is a gear-cutting attachment, carriage is raised and lowered by means 


un per the dad will penetrat wn in position in Fig. 5. It is a regu- of the scréw P. When much work is to 
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ught Why Are Pyrometers Discontinued? 

egu- 

vy By C. U. Scort 

ob- 

V or- This is a question that | asked on page 

)OSI- 1061, Part 1 of Volume 32, and | not 

ted with interest the replies of Mr. Coram 

the and M. Dogecla, on pages 339 and 588, 

it is respectively, of Part 2 

iller | hardly think that Mr. Dogecla had 1 

reed freshed his memory by reading over my 
article, as he has misconstrued or mi 

- quoted me It is true | said that the 
pyrometer 1s being discontinued, but not 
on account of the one selected not being 

FIG. 2. CARRIAGE OUT OF THE WAY of the proper make or design He also 

has an entirely different idea than I have 
of what Mr. Coram says in his articlh 
however, | will leave that to Mr. Corar 

| The idea that | meant te convey, and 
fact what I said, was that the pyromet 
was being discontinued on account’ of 


having the proper equipment for its us¢ 
not that there was some fau 


pyrometet lLlowever, | WM cConvil cr 





that thev receive their share of the criti 


cism. * It is true that Mr. Coram’'s met! 


true that it is accurate and this ju 
what we were in need of 
Whik it ma be necessary to have 


experienc { the laboratory men to oper 














FIG. 3. INDEX CENTERS IN PLACE ate it, there is no reason why the hardet 





be done requiring quick manipulation of 
this screw Mr. Bement has a wooden disk 
which he attaches to the nurled head of 
the screw 

The spindle has tapered bronze boxes to 
compensate for wear. The lathe has been 
run pretty constantly since 1902 and | 
was unable to detect any shake or end 
play in the spindle, although the bearings 
have never been adjusted during the seven 
and a half years of use. We put an 18- 
inch test bar in the live spindle and it 
ran out of true about o.oo1 at the end. 
This was probably due to the hole in the 


spindle not being absolutely clean. Every 














screw in the lathe and attachments is 
ate od tee ones » le: or cc 

standard including the lead screw which FIG. 4. THE SHAPER ATTACHMENT IN PLACE 
is cut with a U. S. standard thread. Mr 


Bement has the patterns and drawings and 





told me he would lend them to anyone who 
wants to build one. I would, however, ad 
vise anyone to think well before starting, 
as this lathe cost him over $2500 

With reference to the subject of electric 
drive in the shop, the Electrical Review 
and Jl’estern Electrician calls attention 
to an important arsenal located at Terni, 
Italy, in which there are about 1400 ma- 
chine tools in use and electric drive is 
ised throughout the shops. The power 
is obtained from a water falls, where eight 





turbines generate about 1000 electrical 


horsepower. The average number of men 








employed is less than 1000, but this 
can be increased to 2000 if larger produc- 
tion is desired FIG. 5. THE GEAR-CUTTING ATTACHMENT IN PLACE 
































































































































cannot become as proficient in the adjust 
of the 


fact, | think that he ought to be more pro- 


ment pyrometer as anyone. In 
ficient in their adjustment for the furnace 


than the Who 


better than the hardener when the heat is 


laboratery man. knows 


uniform? Who knows or has a better 
right to know when the pyrometer is 
registering the true heat? Then why 


should we not want as good a reading as 


the laboratory man? Is it the laboratory 
man who takes more heats in one day 
than the hardener? [| think not. Then 
why should we not have as nicely adjusted 


and as correctly reading pyrometers as 


the laboratory man? 
It would be well for the tool hardener 
to remember that it is not a matter of 


time but it is a matter of being sure that 
he is correct in calibrating One of the 
greatest errors that the hardener makes 
is the one of not taking time to be sure 
that he is correct, not alone in the calibra- 


ting, but in doing his work in general. 


It is necessary for us to do our work so 
that when there is a piece of work sent 
ti ur department for annealing, it will 
be annealed when sent out If, on the 
other nd, a piece is sent to the harden 

11 department to be | it treated, let us 
bi correct in our work that the results 
will be uniforn This is what our em 

pl er desires and will be the caus f the 
hardening department becoming one if 
the } t 1! 1) rt il if cl ) Ttinel ts 1! ti 

manufacturing f machinery where the 

) l qualities rt the ste l are t « 

( @ rlere ] 

e experimentil in calibrati hat 
come ia ‘ ohseryatior ft 1 
] lenet done by the professors ( 

( ] el | 11¢ it pres ifs 
itself in this light amely, no one should 
tt post | in the correct heat either 
b rometer « heer judgment than 
t he ’ A ; eon four ¢ "4 
{ heats pet tl No one should 
hetter vl v he Is are 
4 l ” N wd 1 \ bet CT 
‘ \ ) es t he . l¢ eat 
f : ‘ af s able t 
1 , ‘ ettin 1 . 1 
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mind when | subject to 
the readers of the AMERICAN MACHINIST 


that 


presented this 
was [ hoped for the adoption of a 
standard for calibrating of the pyrometer. 

Let us look at this subject in the true 
We 


see the scientific man, the professor, at the 


light of ability and what do we see? 


fire taking a heat on a piece of steel and 
gaging this heat with the pyrometer. 
Where find the fire end? If it 
is a tool they can hardly drill a hole for 


will we 


it, and probably would find the fire end in 
of the of the If so, 
is this the correct place for it? Surely 
Then who would be the better able 


one vents furnace. 
not. 
to judge correctly, the man who has spent 
the greater part of his life in taking heats, 
or the man who has taken possibly a few 


hundred? I have no objection to the 
scientist or to any other branch of the 
higher professions, but I do_ seriously 
object to the idea of an instrument that 


has 


just 


to be perfect for the laboratory and 


somewhere near correct for the tool 


hardener. 

. . ° 

It has never been possible for the tool 
hardener to know that he was correct until 


he had the help of science. Are we going 


té uirselves to be contented with 


» allow 
something very near from the fact 


that 


correct 


we are not going to be as careful 
and painstaking in using it as the man 
who has made it possible for the office 
1an (who has never taken a heat on a 
piece of steel) to direct us in an intelli 
gent manner? Some may smile at the 
thought of being directed by one who 


knows so little of the mysteries of harden 


1 - +7 


ing Steel as the average office man, but let 

me say that it is possible for him tp be 

come very proficient at it Science has 
sed the mysteries to vanish. 

It is me imcommon thing for me to 
receive orders as to the treatment of steel, 
ind I know from the instructions that the 
treatment is well selected I do not an 
ticipate the tool hardener losing anv of 
is prestige by being directed in his work, 

weve! nite to the contrary, he will 

( f much more importance from 

e fact t he « e relied upon to pro 

dues e results lhe p neter or 







‘ 1 , 
ist ; r 1 ‘ wit the 
1 7 oy , : = 
e as we v = e aid of the 
r ‘ ; < rometers were 






and in mam 
it woul ve worthless lust so 


r \ en dire ter to 


c tar oling 1¢ hic instrument wa 
would not be cor- 


saad And again, if the pvr has 


meter 


en discontinued he cannot 


successfully 


material to he 


t iking the 
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[here is one point very noticeable to 
Mr. and that is 
calls the fact that 
flame striking the 
work in using the pyrometer. This is a 
broad 


article 
attention to 


me in Coram’s 
that 


there 


he 


should be no 


statement, and while he does not 
put it as strong as I have quoted him, | 
am sure that he agrees that there is but 
one accurate way to take positive heats 
and that is by the use of baths such as 
salt, etc. I much prefer the lead 
bath to all others, and while | hesitate to 


make the statement, | 


lead, 


am convinced that 
the lead bath will become the prominent 
way of heating where accuracy is desired 
While it*has been 
many years, the time has now come when 


made a scapegoat for 
its true worth can be seen. 

I am using the crucible process in th« 
calibrating of my pyrometers with good 
First, I have a crucible 2 inches 
I heat this 
to temper it and then allow it to cool. I 
then thoroughly 


results. 
in diameter by 4 inches deep. 


clean it by scraping the 


inside. Then | place 3 ounces of sodium 
carbonate (melting at 814 degrees Centi- 
sufficient to allow the fire end 
least 1% 


inch from the botton 


gerade), or 


to be immersed at inches an 


allowing it to be 
of the crucible (doing this work in a ver 
furnace ) . then 


tical suspend the fir 


end so that it does not touch the sides 
the crucible, having arranged the fir 
as to not allow the flame to pass out the 
top: | then commence to take my heat 


Sodium carbonate as it melts will gather 
i a ball, and as the last part of this ba 
is melted, | take the re ading to see if it is 


anywhere near correct. I then shut off 


heat and allow the liquid to solidify, 


noting the re 


1\ 


idings at intervals of 10 sec- 


nds. | have no trouble in finding whether 
my pyrometer is correct or not, as the 
tendency to hold heat is much greater as 


the liquid solicdific s After | have rep ate d 
then determine the correction 


the 


this, | from 


observing solidification, taking the 
solidified In this 
three different 
How- 


one taken as the liquid 


readings when it is 
readings in 
their 


r, I rely on the 


manner | 


oet 


Wii ind note correctness. 
‘ | 
af lid fie > 


\t any time that there is very 


variation in the three he: 


1084 degrees Cen 
de), and again I have 


ible, as the 


used nickel, 
highest heat 
: : 

get in the open fire (gas) 


to bring the 








work 
the 


method 


he mitted. riving the exact ame f 


a unt < 
us¢ d, 


reading, how 


he ; pplic d, etc. 
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Transmission of Writing by Machinery 


Steel Arms and Fingers Which Guide a Pen to Reproduce Written Mes- 
sages in Obedience to the Will of a Distant Writer, in His Own Handwriting 





EDITORIAL CORRESPONDENCE 


Those of us who remember our Sunday- 
school days will have no difficulty in re- 
calling how the coid shivers used to run 
up and down our spines when we were 
told that ancient story of the handwriting 
on the wall. 

Reproduction of handwriting at a dis- 


under certain conditions, these conditions 
being produced at the will of the operator 
and unknown to the person to be deceived 
In these days ideas are gotten up for com 
mercial use rather than for the purpose 
of mystification, and today after more than 


20 years of development, there is a com- 


uncanny to see these mechanical fingers 
trace over a sheet of paper and spell out 
words and sentences with no visible di 
rector of their motion All of this is 
done by the telautograph as manufactured 
by the Gray National Telautograph Com 


pany of New York City. The object of 
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the telephone to do his talking and trans- 
at 
the other end of the telephone at the time 


mit his me unless the listener is 


ssage 


the message is sent. Even supposing the 
listener to be present, there is always 
some doubt in the mind of the latter as 
to just what the message was, especially 
if it involved complicated details or fig- 
ures and he often wishes he had a writ 
ten record in front of him to consult for 
the purpose of clearing up his doubts. 
No WalITING FoR A HEARING 

By means of the telautograph the 

sender does not have to wait for the re- 
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the actual handwriting the worn-out story 
of the old lady 
telegraphic message had been read by the 


who suspected that her 


operator does not seem so ridiculous, for 


she would have before her what would 


appear to be a note written by the very 
hand with whose chirography she was per- 


fectly familiar. 


No DISPUTES 


\t first the principal uses for such a 
device as the telaytograph were in hotels, 
between a and a 


\W hen a 


eggs fried on both sides, the waiter trans- 


espe cially 


kitchen 


restaurant 


breakfaster orders his 




















4 

| 

} 

} 

FIG. 2. THE TRANSMITTER 
1. writing pencil R, links Cc. levers DD, contactor arms. FE. rheostat coils. P, 
paper-shifting clamp. G, magnet coils for H, relay-controlling connections. 
/, writing platen, turned down. A, platen contact button for pen lifting. 

ceive f the ‘message to be present at mits his order to the kitchen in writing by 
the other end of the line, for when the means of the telautograph and if the cook 
latter returns to the instrument, there he sends back the eggs “sunny side up,” there 
nds the message written out in long hand n be no dispute between the waiter and 
during his absence and he is at liberty to chef because each has a written record 
ead it is often as he desires with no pos of the actual message transmitted From 
sibility of having misunderstood what was 1 restaurant-kitchen installation the use 
said furthermore, as the handwriting of the telautograph has been extended 
transmitted is almost an exact reproduc- enormously and the modern hetels of to- 
tion of the handwriting of the sender, ay are equipped with extensive systems 
the receiver can at once recognize whether both transmitters and receivers. In 
or not the message is genuine, this recog- some of the larger hotels in New York 
nition being even more certain than the City these instruments are connected by 
recognition of a well known voice over means of a central office having several 


telephone. With the of 


transmission 





operators, these operators working instru- 


production of more 
struments 
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ments very similar to telephone central 
switchboards. . By means of these systems 
messages can be sent from any one part 
of a hotel to another, announcing visitors 
to asking for 
dering cocktails or 


guests, clean towels, or- 
complaining that the 
steam heat is out of business. If later any 
question should arise as to whether or not 
such a message was received, it is only 
necessary to inspect the written records of 
the telautograph, whose word cannot be 
doubted, espe cially when the exact hand- 
writing of th« before to 
in the face. 

these the 
include -commercial 


hi te Is 


sender is him 
stare him 
From 


7 " 
USCS 


telautograph has 


grown te businesses 


of restaurants. It is 
boiler 


. ee 
shops, rolling mills and other places where 


outside and 


now being used in machine shops, 


it is especially necessary. that messages 
- a 
shall ,be absolutely understdod and wher: 


owing to the ‘many external noises always 


existing in such manufacturing establish 


ments, it would be more than difficult t 


understand what was being said over tek 


phones. Even now a special form of 


1 


watertight instrument ts being used for the 


United States Army in the Coast Defens 


Department where the men located at the 
top of the range-finding tower are abk 
to transmit to the gunners the range of 


the enemy. The exact words and figures 


are always before the gun operator in thx 


writing of the range finders themselves. 
This machine is attached to the gun cat 


suspensions a1 
that 


heavy shock and recoil of the gun will 1 


riages by means of spring 


they are so constructed even th 


injure the instrument nor make its writ 
ing unintelligible. Now that the tall fir 
control towers have been added to our 
men-of-war for more accurately deter 


mining the range of the enemy’s ships it 
is proposed to use the telautograph in th 
navy for transmitting messages from the 
top of the tower to the gunners in the 
turrets. 


A certain coal company in New York 
City has private telautograph lines lead 
ing from its main office in the extreme 


lower part of town to One Hundred and 
Thirty-fifth street on both the North and 
Another 


to 


Fast rivers. line also extends 
under the New 


These lines are used for sending 


river Communipaw, 
Jersey. 
orders, numbers, etc., which were subject 
to frequent misunderstandings when form- 
erly sent by telephone. 

It is thus that a very 
wide field for such an instrument and it 
is said that the demand is far exceeding 
the supply that can he turned out with the 
factory facilities. Some 


persons will undoubtedly desire to know 


seen there is 


present available 
in a general way how the telautograph 
cperates. 

OPERATION 


THE PRINCIPLE OF 


hat after 
the 
or less imperfect in- 

the 


It is a rather curious thing th 


Icng years of experimentation and 


involving most intricate 
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entral complications and difficulty of construc- From this it will be seen that the opera- the means of transmitting the variable 
stems tion and operation, the final outcome of tion of the device is by means of electric Currents and to obtain this variable volt 
e part the machine operates upon the very sim-  cyrrents of variable strength and the ob- age the « 
isitors plest of principles, is not difficult to man- ject of the transmitting machine is solely ¢lectric light mains through two resistance 
5, or ufacture and requires no skill nor special for the purpose of producing these vari coils in the transmitter. These 
it the ittention on the part of either the trans able electric currents The stren : 
Tr any nitter or the receiver of messages. Elec- the currents depend upon the position of upon horn-shaped frames, the wire when 
r not tricity is, of course, the means of trans- the writing pencil of 1 in first wound on being insulated and 

only mitting the written messages, but like «trument in the hands of the writer. and turns placed side by side as closely as t 
‘ds of most electrical devices, electricity itself is these currents produce a corresponding fine silk insulation will allow. After hav 
ot be simply the means of transmission, and thé pull on the electric coils of the receiving ing been wound the concave curved sur 
hand- ctual working of the machine is mechani instrument so as to move the levers. links face of the wire-covere 


m to cal and not at all difficult to understand. ind pen in such a way that the latter oc- with glue and, after drying, tl nsulation 


“niece the ocition n the ritino rd r. t ( F i t wire 
RECEIVING THE MESSAGI cupies the positi 1 the writing pad ex . \ 
1as ° : ct -Arrecnonding to 1} nosition of the forming tl] coils i scraped off baring 
Message receiving is accomplished by actly corresponding to the | ition oF the = ‘ i ’ 
esses . ‘ ranecmittineg neil t the other end of the thy surface f th Wire 1] dif rent 
in instrument known as the receiver. This 'anmsmutting pen odin nerend or the , J. , © cm 


It is : ‘ : urns ar , sti senarated from 
instrument is provided with a pen held lin tt » Sewerers, ae plgaea 








oiler by two links of light steel normally stand For use inside of a building where long ©€#¢! t W s lett t 

here ing at about right angles to each other line wire is not necessary, it is customary on \ e % 

_ [he other ends of these links connect to to use what is known as the three-wir glu ew I it will 
e the outer ends of two swinging levers, instrument. Two of these wires carry th be seen, form a vet 

. ’ the inner ends of the levers being swung main operating currents, while the third — steps n resistance rl tat and nak 
wn hout pivot fulerums by means of deh wire is used for liiting the pen away from ing ntact with any one of these turt 




















' 

he 

' 

+ - 

™ I SMIT LN ECT W H MALI FFrICI SW ( 

T cate chains from : electric coils the paper, while not writing, as for i in tl | t ed 

Te traveling in a maenctic field By the « Stance, the spacii betweet words r] \ t 

id bination of the Iponent motions { clectricity t perat the instrument comes lice tw n tl | I I tact | 1 

Is these two levers and links the writing pen from the ordinary direct-current, 110-volt — positi lead of 

WwW may be caused to occ Ipy any dk nite posi p cir 1t ) r? t necess \ 1 ! ke 

9 tion within a certain definite area of the so that if the building is equipped only back to the negat le of the power 

“t paper upon which the writing is to be pro with alternating current it is necessary to line after p t ] t 

- duced The levers holding the pen are ust 1 motor dyn for the transforma- Phe bare l : 3 I 
normally pulled by spiral springs so that tion of the alternati: irrent to direct re curved it reular ar that the 

" the pen is over at the left side of tl It must be borne in mind that the two ntacting wire 1 ving about ‘enter, 

t writing pad and enters an opening in th cils operating the tw winging levers of as thi ntactor 1 posed of mall 

Y side of a special ink bottle. The pull of the receiver are entirely independent of brass wheel on the end of lever. The 
the electric coils in the magnetic field re each other from the electrical standpoint heel t rtl he 
acts against the resisting springs so as They are connected only through the — resist the ' t 


to turn the levers and pull the pen away levers and links leading to the pen, and its center There are two of these resist 
. from the ink bottle and out upon the’ even then the motion of one lever has nee nd two cor ing lever l 
writing pad and by the variation of two ne effect upon t ther one, this effect each o1 hese levers a link is con- 
independent electric currents in the two being confined only to the resultant posi- ected, tl links nally joi 
movable coils controlling the two levers tion of the pen itself pon F the pencil with whi the mes- 
and links, the pen may be caused to move sage is written by nsmitter 
hack and forth and up and down so as to TRANSMITTING THE MESSAGE Thus it is seen that both the transmit- 
trace any sort of a line or curve over the Variable voltage >btained from the con- ter and receiver in external appearance are 


paper stant-voltage electric light circuit forms a good deal alike; that is, there is a writ- 
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ing pen or pencil at whose point two links 
varying with the posi- 
pen or pencil, but ap- 


unite at an angl 


tion of the writing 
proximately at right angles, as long as the 


writing instruments are within the area 


of the writing pad. These links are con- 


levers, which 


the 


nected to the two swinging 


in the receiver are operated by mov 


able 


are 


electric coils, and in the transmitter 


connected to the swinging contact 
arms traveling over the rheostat surfaces. 
Now it 


pesitions of the writing pencil, the con- 
the trans 


will be understood that for given 
tectors of the two rheostats in 


mitter occupy definite positions on the 


wires of the rheostats, and consequently a 
certain definite voltage is impressed upon 


each side of the operating line, these two 
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the sender can be recognized without 
doubt. 
MAKING THE SPACES 

In the three-wire instrument the third 
wire is connected to a contact underneath 
the platen holding the paper of the trans- 
mitting instrument. When the pressure of 
the writing pencil upon this platen is re- 
moved a contact is made and a direct elec- 
current is sent out to the receiving 
electro- 


tric 


instrument, which operates an 
magnet to pull forward a small guard bar 


which will then hold the pen away from 


the surface of the paper. This provides 
for spaces between words. When _ the 
transmitter pencil is pressed upon the 


platen, breaking the circuit over the third 
back SO 


wire, the lifting magnet drops 
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interruptor similar to the interruptor of 
an electric bell, this interruptor being 
placed in the circuit of one side of the 
electromagnet forming the permanent mag 
netic field of the instrument. 
The other coil of the magnet carries a con- 


receiving 


tinuous current from the main power line 
of the electric-light this current, 
as already said, being entirely independ- 


circuit, 


gnt of the operating current sent out over 
the transmitting line from the transmitter 
The side of the electromagnet in whose 
coil is placed the interruptor is, by this 
means, supplied with an intermittent cur 
rent, the intermissions, of course, being 
of an exceedingly high rate of speed. 
This rapidly interrupted current on one 


side of the magnet causes a slight vibra- 
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Flé 1. PARTS OF RECEIVER AND TRANSMITTER 
innular coil space f rheostut oil tran 
trarsmittet G per ond iks recelvel 
receiver. A, swinging lever of receiver L, 


that the pen may rest upon the paper to 


\NTI-FRICTION BEARINGS 
fale sia 
achines, wl 


ite st 


mitte DD. movable coil of 


spring of 


chain 
pen 


receiver / 


i Vibrating platinur contacts for 


receiver lever 


tion in the magnetic field, and this vibra 


tion is sufficient to keep all the moving 
parts of the receiving apparatus in a con 
tinuous, although not violent, pulsation, 

| practically eliminates any effects of 


It is to this feature that the 1n- 
faithful re- 


friction. 

strument owes its remarkably 

uction of handwriting 

PEN LIFTING ON OutTsIDE TWwo-WIRE 
LINES 

building 


For external lines, as from ons 


to another, an arrangement is made by 
which the third, or pen-lifting wire, is 
done away with. Two wires are not only 
simpler, but this arrangement makes it 
possible to utilize existing telephone cables 
for writing purposes. To do away with 
the third wire the vibrating principle is 
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in applied. In the transmitting instru ment without any jerk and without throw When this bottle has been filled with ink. 
r of nt is a “buzzer” coil in connection with ing the ink from the pen the latter cant run out of the | is 


being electric condenser which, by the alter long as tl t ber cork 1s placed 
r t} GET N¢ . LINE in the 1 ‘ £ ¢] bottle l, 


r the te pressing down and ratsing up of the . a 
mag ding pencil on the platen causes tl Movement of the paper upon which the ink is hel n by the atmospheri 
nent w and stoppage of two equal alternating message is written 1s pa mplished in I Wihe the writing per 

con rrents on the regular-line wires, thes« i very simple n rh paper in each = f1 thi lect e it 
line ernating currents being superimposed instrument is w in rolls and aft back by it ul itabl 


rent, n the variable direct currents sent ou crossing the writing space the paper goes to rest in t ff position, wl] 














end- move the pen of the receiving instru nder a clamp which 1s electrical] pel ! to t le in tl side ft 
over nt ated to both grip and pull tl heet in ink bottle, to WwW h the idle pen d 
tte! At the receiving instrument the super one movement s lit a new st 
host posed alternating currents do not affect into the writing ld. The shifting in hifted by p1 i the writ pencil up 
this moving pen coils but caus the vibt both instruments 1s 1 y the moy lent thre fey ' , the transmittet nd 
cur n of two small platinum electric con f the main switch to turn on the current, s tl iy nti isl to tl 
.. . ’ 1 1 ' 1 ’ 
cing ts in a sealed glass tub When these this turning on of th rrent operating a ink w not ‘t is alw in good 
eed ntacts are vibrated a local direct-cut relay whi controls the’ shifting clamp 
one it circuit passing through the pen-lifting” causing the paper in each instrument to be ( trarv t t woul — 
Ta ignet is cut off and the guard bar drops t forward a distat qual t line restriction is pl 
k allowing the pen of the receiver * [he writing sp +f 
| f 1 hiol - | ) that ft] 
: VW en ! Ww ¢ é pen d 4 t | ¢ wice f 
nsmitter is lifted super for thre« four fw \ P 
ernating current ff, t By alternat p ine dow 1 liftir ‘ 
n of the platinum contacts in the 1 p t wit of the t smitte 
ver ceases and the local current \ the paper be d ahead bet | 
ugh the pe fter magnet Iding tl f steps corresp i 1 er 
way frot e paper in obedience ines desire p i tl 
sin 1] rmn } + f transmitting Ww rit ng 1s ¢ re] t ‘ will . 
ne writer 
N S ' 
It 1S t™ t ] 
° t 
\\ the I se tne transmitter ‘ ‘ ‘ ' 
witch wi ‘ Moe ache te fs . 
‘ ‘ rik ! I u ] +@ VT 
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by winding the small 
movable coils in the receiving apparatus 


the effect of the 


writer, is secured 


upon thin copper sleeves, 


movement of which in the strong magnetic 


field of the main magnet being the produc- 


tion of eddy currents in these copper 
sleeves. These eddy currents so damp the 
movement of the coils that they will stop 
moving as soon as the movement of the 
pencil ceases, this insuring that the move 
ments are free from inertia disturbances 

al | q ent true repr! | trons 

Ss. B. R 

Two Railroad Shop Jobs 

Tee af the tobe teat every ralleoad « 
) ‘ tant ( | dis the 

x of crossheac nd re r 

( ( Ot vs nd Kture l at 

OSE ) f the n t con 
lete fi es we | in this line 1s 
e ire n f Pi sylvani 

[re N. J nd hic 

— 

( er} lent tly 

4\ ’ I] tral 1! lig I 

\ vill n m lig. I, it consist 

I e plat Ing centering plug 
1 d the tw wle plates for th 

£ nselve The center 

the taper in the cross 

St ws | 1 is put in 

( l are 
oved up st t ros hoe and 


are 
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which the small 


rack 


meshes. 


into 
| he S¢ 


to the angle plate by bolts, 


short pinion 


distance pieces are con- 


nected as can 
be seen in 


Fig. 1, these bolts playing in 


slots to allow 


easy adjustment. 


It will readily be seen that by turning 
the key at the back these distance pieces 


de- 


sired width is obtained, after which they 


moved past each other until the 


ar locked in position by drawing up the 
bolts which reach through tl nele plates 
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into 
cut. 
for turning 


both for screwing them 


for 


head end, 





place and driving while being 


Special box tools are made 


these on the ends before threading and 


there is also the special steady rest used 


to guide them as near the end as possible. 
The front of the tool 
the outside of the threaded portion, while 


cutters box turns 


the last cutter faces and chamfers the end 
ready for the dic 


\fter th is done the circular formed 











FIG 3 TURN ST: 
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Instear f ving guides of different 
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y ¥ a v he ( t aust ) 

Ip | e dist pieces are com 

ed f tw parts having an angular 

provided with a tongue and groove 

ire alinement. and each carrying 2 








FIG, 2 HE ADJUSTIN( RIPS 
1 1 , 1 ] Lhatten o3 
K¢ a \ compiet app ng jig 
nd one which answers for almost any 
shead that comes along, if a centering 
r be made to accommodate the different 
es, should they exist 
FINISHING Lona STAYROLTS 


ng long stavbolts 


finisl 


shops is shown in Fig. 3, a Pratt 


Whitney open turret being used for 
s work Staybolts of this kind are 
ryed with a square projecting from the 








AYBOLT AT ONE SI 


TTING 


tool sh cross-shice 


bolts to th 


and at 


wh at of the 


comes into play and turns the 


1 


rrect diameter under the head 


the same time gives the head its round 
form and undercuts the square end next 


the head so 


bolt has 


1? 1 
i 


rig. 4 Ss 
nd after ! 


(eT cC1Ing 


As re ¢ 


isily broken off afte 


the Slay been screwed into plac 


rough 
well as the 
referring to 


box 


1ows the staybolts in the 


finished, as 


f turning and the other at the rear for 
facing, both having directly opposite and 
ve their cutting edges a pair of back 


1 


rest jaws located at 90 degrees to ea 
ther, the front jaws being of rectangu 
lazy form, while those for the rear tool are 
vlindrical, as seen at 1, the details show 
1 the form id means of adjustment 
quite clearly One face of jaw A is 

tted, as indicated, in order to contact 
with the side of a pin driven in the holder, 
which prevents the back-rest jaw from 


rotating in its seat when adjusted by the 





threaded plug B. The latter is connected 
with the shank at the upper end of jaw 
A by a small pin driven in crosswise and 


ne ck d | 
B 


and 


fitting the half-round in 
When plugs 
are securely clamped by check nuts C 


dD 


groove 


properly adjusted screw 


The method of adjusting and clamp- 
ing the outer pair of back-rest jaws and 
the adjustment the 


for tool are clearly 








10. 


into 
cut. 
ning 
and 
used 
ible 
urns 
hile 


end 


Tie d 
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ewn in the end view. This also illus 
ates the swinging strap E which allows 


e cutting tool to be readily removed or 


| li ced. 
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The Proper Place for Laziness 





By Con WISE 


I am convinced that if we were lazy 


ough we would not have to work so 


rd to get to the automobile-owning 
ige of the 


is statement is 


contradiction in 
Most of 


this world come 


game. The 
only seeming. 


ir trouble and work in 
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Now, it is_ perfectly that he 
should work all the 


and if he has any other 


apparent 


time at $5 an hour, 


work to be done 


about the premises that he should have it 
sinks 
discover 


work 


and if there 


done. The perfectly apparent part 
into obscurity, though, when we 


that 


there is not enough $5-an-hour 
all the time, 
keep at it all the 
stale, so that his 


to keep him busy 


was, he could not time 


without growing value 
would drop to $2 per hour; 
not hire 20-cent-an 


cent-an-hour work without 
his time watching it. 
ous wear and tear 


caused by watching a 20-cent-an-hour man 


























out through our disposition to work a trying .o do 20-cent-an-hour work will 
> 
! =(e . 
! Rough Forging 
| 
—toa-4 ' an 
nel | (a | 
| 
Finished with , ae Finished with 
‘a Tool No. 2 Steady-k Tool. No 
\ Jeti (3) 
rs os — a) 
D-{ i Tt es 
all | j "“ —"\ } c | 
es \ (iL) P one i £ > 
. 
UW | | 3 ; 
O| ii in 
( Dowe | DI 
es | reo ~ - i l : -4 
r—itt . TIit-+f3 A= 7 tr- 7 ee -—{ 
Cyn] alia : [Op | Z | A 
1 Thus ; 
Axle Steel 
2 Thus 
cr) Tool Steel 
mr 1 | ‘ 
ime om Machinis:, V.T. 
FIG } DETAILS OF THit BOX TOOLS 
little harder with our hands to save our reduce his ability to do $5-an-hour work 
selves the trouble of thinking. It takes even when it offers 
juite a little experience to teach a boy The reason why a 20-cent-an-hour man 
that it pays to stop work and file a saw is not efficient when left to himself is 
1 sharpen a chisel. In fact, I suspect that stated in the first paragraph, so here we 
half our carpenters, if they were working are back where we began, like the kitten 
for themselves, would do neither until the chasing its tail. The reason why we can 


tools refused to cut at all 

Che real thing that is bothering me now 
is the question of just how much work | 
ought to do. F 


the real case we 


rr the sake of disguising 
will that I am 
some other man who can do certain work 
(class A) at 


assume 


which he 


can earn $5 an 
hour; he can do certain other work at 


Still an- 
other variety nets him 50 cents an hour, 


which he can earn $2 an hour 


and the last profits him only 20 cents. 


not all earn the top price that we are 


capable of is because most of us do 
unintelligently that we have t 
don’t think that 
for it though. T 
When we 


school, at home, or in the 


work so 
be watched. | 
blamed 
is all in the 


we ought 
to be 1e trouble 
system were in 
was 
do that,” and 
if we asked why the only reason we got 
that the 
bigger than we were. 


shop, it 
always “do this,” or “don't 
teacher was 
And they kept it up 


was boss or the 
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that wav long after we babies and 


could be spanked. 


were 


RIDICULOUSNESS OF FEMALE TEACHERS FOR 
Boys 


There is no more ridiculous sight than 


to see a little five-foot-two teacher stand 
up and bulldoze 20 husky chaps that have 
i right to vote Chey stand for it, though, 
even in this ¢ itry of the free and the 
brave | was fortunate enough to go to 
school, whe 1 was a lad, out in the 
country where if the teacher said he could 
run thing e had to prove it. The man 
teacher that \ id was afterward pt 
moted ft ‘ ead expeller in a n 
\ tte the 1 t men ¢ ud 1 t teach 
there 1 womat You in't 
reuse 4s \ 1 tine ( 5 1 in 
vitl the scl 1 deteri ed 
int 1 t of learning Now t 
the b ( tak e teacher t dl 
d | 1 w ari they e t 
~~ ' ' theis 

dist | i { 1 \ | ‘ ‘ thie 
hac 1 ‘ 1c ‘ as ¢ 

Nowae t or f 
chool i en lowl 
Cl il) | 1 | | | 20 | T 
He i | 1 ‘ le i ( 
exp I ‘ ed ] if the ré 
sults of ling I dis ting 
He either continues meek and does as he 
is told, particularly when he know ( 
been told w c r else he become 
mulish and never dos s he 1s told except 
whi he \ ] ] S bec | ld VI ne 
either kind 1 circumstance to th 
| Ww ed t vant to know why “he 
] d ; al } t t ; W hetors hy 
would let ¢ f the forema hose boys 
ver 1g rial, but they stood th 
cutting hett tl the bovs of tod That 
is one of the re vhv tecl l gradu 
ates, with all ir faults, get on as well 
as they d they do have an idea that the 
reason why is an important thing to know 

THE VALUE OF TIMI 

Speaking of technical graduates ne of 
the 1 st p ed failings { these | 
is in their ent lacl f appre tion of 
the value of time If our technical scl Is 
would substitu f R 'R ' Rah! 
of their scl l vells s hing lk« ime 
is n ey | g pl rds to the same 
effect About t istead of Elbert 
Hubbard's interpretations f time-worn 
p itit wies, the 1? ol he h pes th t the \ 
would begin to want to know why ind 
possibly some d \ they wi uld find the 
reason All of which brings me back to 
the problem | started out with, and my 
confession that I do not know the answer: 


but I do know that the waste of energy in 
having $5-an-hour men doing 20-cent-an- 
hour work, if properly conserved, would 
buy and repair quite a flock of automo- 


biles 
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Dex 
Automatic Punch and Die for cheap production: punch, die and forces are combined under one operatin 
Cased forming tool, automatically operated in head, the system of control must be near« 
onstruction combination. perfect. In this particular combinati 1 
The V. & O. Press Company, of Glen- 7 distinct operations are recorded simu 
} rR . ; . lis ¢ 
By W. Jj. Kaut dale, L. I., has just completed and is taneously, although only 5 appear in Fis 
é : s sh 
aaa now operating for the first time, the tools 1 as completing the sheet-metal wor' TI 
, ; . . er , ; A , 1 
There is nothing new under the sun, for automatically turning out a_ finished Aside from feeding the metal -..co tl 
; , , , , rm 
but every once in a while there is a new bottle cap and while any one of the tools press, the operation is entirely automat! 
: , ’ : 7 : , ok . ntr 
application of some of the old principles taken individually might not impress us and what draws the limit at the feedi 
that makes it worth while to sit up and seriously, it is the method of combination operation is the kind of material us« ‘al 
: , , : : ‘ ; . ; 1a 
teke notice, and in no branch of the me-_ that will make its appeal to the thinking tin, and that does not come in continuo 
; : ' , am 
chanic arts is this so true as in the tools toolmaker, because when a number of - strips _ 
P ion 
a anti fe | 
/ \ / / \' hi trok 
J / fy 
/ \ 
/ ; / 
| ( | | 
N ] [1] 
} | 
\ | | } ic | 
\ . hic 
\ . a ™ nto 
g | 
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OUVENCI } IPPERATION S ON BOTTLE CAP 
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N FIG. 3. SAFETY STOP AND FRED MECHANISM 
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[THE MACHINE 


[his is one of the stock products of 


is company with rotary dial attachment, 


s shown in Figs. 2 and 3 


This dial is rotated by means of the side 


rm and guide as shown in Fig. 3, and 


ntrolled by spring pawl ~-1 which en 


ges in the n edg tf th 
] The dic in tool Aré 
mipes 1 Tf ) > 2 wi 
¢. 4, each t g ( m- 
1 te e dial | ( lows 
definite | | ] eacl 
k if he pre 
THE St} i 
[he metal is t his 
( ( p I < 
( (i 4 a 
} 14 
to the « \ t 
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} 1 or 








LOSS 


cut fast, the press could perform its func 
a complete revolution without 
the 


tion, mak« 


breakage of any of levers, as 


spring is long enough to allow for ample 
to the 


free without any movement of the pitman 


compression allow wheel to turn 


Fig 3 shows the feed mechanism very 
clearly 

Another point in addition to this is the 
means of preventing the shearing of the 
die by the punch, in case the dial is moved 
either too far or not far enough. The 
safety device f/, as shown in Fig. 3, is an 


attachment carrying a sliding pin, which 
fits into the hole in the dial when perfect 
Failing in alinement, 
dial, 
downward until 
/ in Fig 


mechan 


alinement is mad 
of the 


ies down on 


still 


e extension finger, 


S top 
continues 
as shown at 
is the clutch and the whol 
tops, and the wheel turns fre« 


A Report on Cast Iron Test Bars* 


N AGLI 


In machinery castings as well as in 
cast pipe separate bars are cast and sub 
jected to tensile or transverse stress, to 
the breaking point, these results being 
used as evidence of compliance with thi 
contract specification | have examined 
a large number of such test bars for cast 
in ised in the Baltimore sewage pumps 
ind here report the results of this exam- 
ination and study Perhaps the most 1m 
portant con lustor 1s hat the test bat is 
not t be rey rded Wl h too much con 
fidence as indicative of the exact strength 
oT 1 isting 

\ll t verse bars were nominally Irx2 
1 vith 24-inch centers Ch were 
cast from two patterns in one mold and 
made in the same kind of sand as. the 
main casting Phe k was. inclined 
] t » «le er Phe eC Was but one gat 
f the two bars, witl table risers. The 
ron for the irs was poured fror small 
] f rol taken S neal Ss 1 ht he 
f the middle of the pour of the main 

ite | hr: | ds were - 
ected for rving dimensions of the bars 

he ft ila 
‘ Wha 
} === 
vhert ul d@ are the actual di sion, 
l’ the actual breaking | d ind l he 
rrected | l or weight These results 
ised t! I o| ut this pan he cle 

j vere “ae? ected 

l nsile rs, I x6 inches. were enst 
' } r the me le is the n oo at 

\\ hi 3 Td inche 1 ereof, id ? 

1 by an upper nd lower gate Phe 

le bars wert rned t inches 
I md thr aded nd the radle 
reduced to 1.129 inches diamete 

I qual uare inch ea 

* Tape presented at the December meeting 
f the American Society of Mechanical En 
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lable 1 gives the results of the chemical 
analysis of the several bars tested. 

From August 5, 1907, to April 4, 1908, 
there bars 
{ 


were made 67 single tensile 


and the same number of pairs of trans- 


verse bars, and the average of the latter 





was used in this record. From April 4 ing loads is practically 10 to 1 and th 
to December 19, 1908, there were made deflection 0.45 inch. 
QI pairs of tensile bars and an equal num- Table 3 gives 25 abnormal cases wher 
| } 
S j F £& 
= z = b £ = 
; 5 = = z S TP. = 
Date Cast. S 4 = | a = 2 a 
s | 3 = Qe f. 2 £ : 
2 - | x = | “- a 5 es é 
= | | | - 

Noy. 21, 1907 ; 580 >. 830 0.75 | 0.79 | 0.485 | 0.081 | 1.59 | 24,900 | 2,440 | 0.49 
No 26, 1907 >. 396 2.736 0.66 0.38 0.459 0.124 1.91 22,000 2,075 0 4 
| | | 
rABLE 1. ANALYSIS OF CAST-IRON TEST BARS. 
3aRS Usep IN I.P. Bep PLATE Cast NOVEMBER 21, 1907, AND I.P. FRAME, Cast 
NOVEMBER 26, 1907, FOR BALTIMORE SEWAGE PUMPS 

BREAKING LOADS, POUNDS 
Limit of Breaking 

Number of Load of Transverse Deflection, Ratio of Tensile 
Specimens Bars rransverse Tensile | Inches to Transverse 

»g 2000 to 2200 2 O65 21,630 0.43 10 47 tol 

6 2200 to 2400 2 289 22 O40 0.45 10.02 to 1 

51 2400 to 2600 2.523 241 SSO 0.47 9 S6 to 1 

13 2600 to 2800 9 756 26500 0.49 9 61 tol 

16 2800 to 3000 » SO4 28,460 0.49 9 S83 to l 

175 Average 2,383 23,732 0.45 9.96 to 1 


NOTE Transverse bars, rough 2 inch-.by 1 
inch diameter (1 1 area 


COMPARISON ¢ 


square 


TABLE 2 
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verse bars was either considerably greater 
or smaller than the average. 
By referring to Table 2, it will be seen 


of the of 


. e ' 
running trum 20,000 to 30,000 pounds ten 


tha specimens cast iror 


175 


sile strength, the ratio of tensile to break 




















inch by 24 inch centers: tensile bars, turned 


9F CAST-IRON TEST BARS 




















BREAKING LOADS, POUNDS 
] it of Breaking 
Number of Load of Transverse Deflection, Ratio of Tens 
Specimens Bars rransverse rensile Inches. to Transverss 
| 
Above 10 to 1 ratio 
10 2000 to 2200 2 08S 27.143 0.41 12. 95 to 1 
10 2200 to 2400 | 2 2094 | 2S 530 0.43 12 44 tol 
1 2400 to 2600 2? 436 | 29 600 0.49 12 .15to 1 
0 "600 to 2S00 Oo OO 
l 2800 to 3000 2 S9O0 34,000 0.45 11.76 to 1 
25 Averages 2,258 28,365 0.43 12.56 to 1 
Below 10 to 1 ratio 
et | | 
1 2000 to 2200 10S 17.600 0.50 S36 to l 
{ 2900 to 2400 29 359 IS.S25 0.41 7 9S to 1 
ri 2400 to 2600 2 487 | IS.S14 0.43 7 57 to 1 
2600 to 2S00 » 656 21.230 0.45 S OO to 1 
MOO Tt S000 2? 969 424.500 0.47 § 2PAto 1 
7 A\erage 2? 521 19,954 0.44 7.91 tol 
rABLI COMPARISON OF CAST-IRON TEST BARS 
ARNORMAL RESULTS 
el t yay t ransvers bars md eacl this iverage Tratio IS as high as 12.50 
e of recorded, instead of with a deflection of 0.43 inch: also 17 
e average abnormal cases where this average rati 
Of these 249 tensile bars and their cor- is as low as 7.91 to 1 with a deflection of 
sponding transverse bars, 32 sets—260 0.44 inch. And yet the average of both 
t d 61 d—were rejected for d normal and abnormal bars was again vet 
cts due to blow les, and four tensile nearly 10 to 1—10.07 to 1 
rs were too hard to bear threading, but Breaking loads, presumably alike, varied 
e companion piece was used in this in pairs of transverse bars. and also 
rd pairs of tensile bars, as follows: Out 
Of th 217 specimens ber r irded j2 O5 pairs of flat or transverse hars, T4. 
designated as abnor l. thet is, the 22 per cent., average variation 18 pet 
itio between the tensi] nd the trans cent.; 17, or 26 per cent., average variation 





had a pair of transvers« 
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cent., 
Out of 


per cent 34, Or 52 per average 


iation less than 2 cent. 65 


s of 


per 


round or tensile bars, 22, or 34 


‘ent. average variation I5 per cent.,; 
r 31 per cent., average variation 5.5 


cent.; 23, or per cent., average 


35 
Sixty 
had 


varied in 


iation less than 2 per cent one 


er pairs of flat bars, which only 


companion tensile bar, about 


ratios. 


same 

wo special flat bars and two special 
nd bars, cast in one mold, one gate and 
ne pour, varied as follows: Two flat 


rs, 12 per cent.; two round bars, 7 per 


n order to get some more definite in 


mation on these variations, if possible, 


and a pair of 


sile bars made nd cast in the same 
ld, and) whil the average ratio of 
sile to transverse strength was again 
rly 10 to 1, as shown in Table 4, the 
e type of bars again varied 12 per 
t. and per cent respectively, as 


| BREAKI 
Limit of Breaking 
1 Load of Transverse 
pecimens sar lransve 


AST N 


B AKI Loaps, PoUuNDs 
Ma - " . ae 
. Transve Tensile 


ve no satisf ry explanat for 
great riati : these tes I 
1 we can only accept the fact that t] 
tical uniformity in strength of cast 
bars is t for in the present state 
he art one questioning tl 
ilts | i nlv os from my own 
vledae rf the u st ices that the 
| equation did not enter into them 
eful observation of broken b lid 
how that the so-called “skin of tl 
lw f reciable tl ne 
1 the metal was re TK bly l ene 
throughout The tensile bars being 
ned, the skin, if thet were 1 f 
rse disappeared. It is my opinion that 
skin idd ] icti hh I tl ing ft the 
th in either transverse or _ tensile 
s other ( wes t ugh obscure pro- 
ng far greater deviations 
\Ithough many stings were con- 
ned for physical defects, such as blow 
( shrink holes, sand washes, and 


shifting of cores, 


shut 


Ch 


work in 


’ 


AMERICAN 


was disc 


itrast with my 


other 


vere d. 
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not a single c 


This is 


experience 


foundries | 


of cold 


in marked 


a SC 


n similar 


xcepting a 


number of steam valves, which were of 
iron too soft for tl purpose, but on 
large casting, a discharg ir chamber 
weighing 16,000 pounds, was condemned 
Par | ImNnoe 7 , + . tor iT ’ ] th 
for being of unsatistactory 1ro1 n this 
Cus th ron was < St g ined nd 
brittle, and Was required to stand at least 
23,000 to 24,000 pr ds » remove all 
doubt that the test 1 were trulv repre 
sentative of the 1! tiie 1 ( isting, 
two tensile bars we t it of larg 
flange, which had been the bottom of 
the mold These, f tl st favored 
part of the casting s will be seen. stood 
but ibe 11t 17,250 pot ds oO per cent oT 
that revealed bv the test bar In this 
case there was ar ble agreement 
mong these pairs of bar 
it m b wit esti go ft pl these re 
sul to the formula f tl trengt I 
ca ron beams subjected imilar stress 
ADS, POUNDS 
Dele on ] of Tensile 
rensile Inches rr eTse 
23,000 0.50 9 79tol 
1,470 Oo 4 1O 21 l 
22,20 o 4 10.04 l 
23,970 0 4 l ) l 
OF CAST-IRON TEST BARS 
SAME Moup aT Same Ti 
Deflection \ eof = 
Inches Fo ila Pe P 
| 
' 
0.15 » O48 
Oo 15 , O86 
0 12 | oOo 
i 6 
AST IN VERTICAL DRY-SAND VOLD 
| 7 1 7 
nly 1 Kent. pa 
208) 1s 
/ 
R= 
where FR 1 | t] lol f rupture 
per squ f ex ‘ 
nd d | 
= a +] ; 
‘ Ni ~ i - i 
R= 3 * S * } 
\ _ , 
x x x I 
‘s ‘> 
ae Pie * ‘ ee —_— 
however, for the ress: we 
w this « t ile 
strenotl which wv | f 1 4 ] 
3.732 pounds 
I think it is better use D. K. Clark’s 


formula, given on page 507 of his “I 
lables,” et 


n 


whe e 
stren yf) 
found in tl 
break 
3,73 

nal ] 
pou t 
1) \ 
I 


extre < fils 
ore intelli 
( ( 1¢ 


eers’ 


1.068 
iM’ 
7 
rABI 
IT \\ 
pre me . 
dk ‘ 
ent 
— 
hcl TN } “ 
tf we 
f d 
a4 
=s 1.0 
it) 
} 
er cet F 
~~ 
~ 
] ‘ 
I 
¢ 
1 
\ 
| 7 


’ 
1.155 bd 
( er stre r tensile 
se the te ‘ treneth 
ests as 23,732 pounds, the 
vould 1 , 
155 xX x I 
~- = 284 
} 
eaking load being 2282 
with 1.3% per ent 
1 j e te sheie 
e te il rencth for the 
( sé to me to be the 
| disp ‘ wit the 
ture 
, 
experiment that 
‘ f t iron. tl 
5. Px - 
) ection 
rs | é 
+800 0 : 
oO OO0 i) 1) 
0 ! riage 
00 
00 
PEST BARS FROM 
MINED CASTING 
, ' 
. | 
' 
I li 
x I f 
. 1 
‘ i 
} ‘ ‘ = f 
é 
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x I 
= ™ i const int, 
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/ 
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lhoar } Y 
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total variation of 14 


¢ ipply 


eigl ts 


th 
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tl 
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( 


le rehiection 


ark’s 


} 
| 


l vary 
4 to 7 


10 cent. and 


per 


per 


ré¢ ade 7 
the 


of the 

formula for 
' 

circular bars, 


0.7854 X da? x S 











values given in column 5 
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1 T ] ] in 
ile 1 1] 1] t t ; re 
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} verse 
1 
is 
ge 
ir indica 
ron 1 he 1 tin but 
? 
i ¢ tne ne he I ked 
h to le ‘ r j itel the 
ao te? il ; ot] of +) iron, 
nis } he 22 ° 
]y ‘ ( ne load of the 
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cent. the opposite 
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tor’s 


is 114 inches diameter with 12-inch c 


uld be 


nters, cage. The operator himself dro; 


multiplied by the semaphore after having answered tl 


8, 1 ybtain — the ipproximate tensile call. In the particular case from whi 
strengt] lhe general rule seems to be, this was taken, the wires B B were poor 
that where both tlat bars agree in break- insulated and the lamps D were introduc 
ing loads, the tensile strength is 10 to 1 to decrease the voltage on the line. T! 
of the breaking | ut where tl liffer terminals of the circuit were connected 
the 10 to 1 tir : t hold \ better the 110-volt lighting mains 
practice, therefore, might be t st three In hig. 2 is shown a detail sketch | 
round transvers rs and accept the tw laphore in two positions: at the 
that ag f h is round, as a fair sam in position to signal crane man, and at t 
ple of the iron, disp g¢ with the tensile right, showing semaphore tripped ry 
bars This nces the inufac ure Iso shows the connections of 
ture I believe, \ ld entail t ily no semap e to the circuit Bb B Che cord 
l the city ts yu positive ’ Q enabl s th vorkman to rais¢ 
v% i! l ] Vill 1 \ ( ( VW 1s sed \ 
¢ ad ) i sem ph rea 
Signal Device for Shop Cranes | wered the call. The arm of 
S< 7 ¢ is painted white nake it 
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, ° : , , : ' 
I Ol re L1Ineg the rane ( tt 1 1i¢ I I ( LOLOL 
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i ( ( i 1llY the 
| 
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t 1 } ' ] ' 1 t hy ’ 
J I Ip ( l 
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, l E H } } CRANE SIGNAL NS 
] oo tt lo g N . 
\ + : trina th sas — 
‘ ~ al 
; ' r} | f 
( t en Iron at tl expense of this other mors 
] ¢ $ ] it] ] ; j 
wn In positive metal [his is the explanatio1 
e« wiring t the well known use of zine in boilers 
ted d l tront of for the prevention of pitting, and it is but 
? T 7 ? T ] T ] ] 1 ' j i 
he 1) sa ee SO necess maintain an electrical con 
¢ ; 15 ] ] ’ } t ] ; 
Contact lights nection between the zme and the iron t 
dl willing up t sema Insure the mplete protection ef the latter 
' : 
\ ( f S¢ phores for distance which depends upon the 
e located « ve | 1 either side of electrical conductivity. or purity, of the 
: : : ;, ; 
iy and in plain view from the opera- water in which the two 


are immersed, 
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Squares of Numbers Advancing by FARES t 
SQUARES OF NUMBERS 


64ths from 0 to 7", by 32ds gut ae aa ala ae ae 
from 8 to 39% and by tic 
8ths from 40 to 1114 -_ = 














” \ > I = » 
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ort 002197 { ; 4 1580.0 9 28345 16 95 470905 é 6470 19 6 15 
. 2 
L ie ccomp ying les sn ld ( Yo 003906 12591 4.25391 9. 3,591 f 29 O25891 16 FO30 49 S.SUl 
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i 1¢ i A u 5 ) | a OOS8789 OR? 4.38 ) ) 57129 §29 ) 24 
g the unknown side of right ingles | wa 011963 2 4. 44946 ) 66821 0). 54521 
ther ( iputat $ Phe KI | 14 015625 65 t 5156 9 76563 ( 0). 76563 
f r ) — 3 ei 019775 l } 582298 9 86353 6 ) ISS53 
I rianvgi o% eCTally o1lV< sy 024414 r it 64941 » 9619 } " - ] 
es. quarters, eighths, ete., th i 029541 | 1.37329 4.71704 | 10.000.9 | If 404 2. dsaee .-= ae. S008 
i i | , 035156 1 4] ‘ j S 6 10. 16016 ] ‘ a f N \ f ot 
w tik ( oks ti 041260 1 44751 +S 6 10. 26001 ly 6662 Ss. 408c 1 SS5U1 
V9 047852 1.48 ) 4 92285 10. 36035 17.7978 2% .2 8. 67285 2 ll ) 
1 l la nw ( square given i} 054932 1 52368 4 99243 10.46118 17 92909 97 ISOS % S674 §2° 33618 
‘ nly retained nough decimals t a ; : : : , ‘ine 
4 062500 l 6250 > O0B250 10. 56250 18 0625 27 f y| SY UBLS mm 'H250 
t ‘ eh for all i 070557 | 1 6018 5.13306 | 10.66431 18. 19556 7 7268 ). 25806 | 52.7593] 
2 079102 1 641¢ 9041 10 7666 1s ; 9 S f $9 45410 ; 01660 
& I | p ps 4 OSS135 1 6S1SS 97 10 85938 1S 4¢ oS HSS (9 B50 ” _ 
11 7 ; +} ‘ s 097656 1 72266 , 1766 10 97266 IS 5076 oS 2°86 ' S4,660 > j 66 
6 | i 107666 | 1.7639 5.42017 | 11.07642 | 18.7326 28 38892 4004517 5 12 
iplet. x ) | 1/04 ii 118164 1 80566 19316 11. 18066 18 S6S16 28 55566 1 i 1 53. 93066 
' gz, 129151 1 8479 5 56665 11 2854 19 OO415 rs ) j 4416 54 16040 
q 1 to 0.00 j 10025 | Ming a = 
ti L)* and 2 5 ‘ 140625 1 S906 5 6406 11 39063 19 1406 g sone 40 406 54 1063 
T 1 1) Squt: T\ . { ~ - - - - - > 
a oe ay ve sr > sz?» # 152588 1.93384 ». 71509 | 1149634 | 19 27759 ) 05884 | 40 84009 54 62124 
e seve o a ‘ 13 165039 | 1 97754 5.79004 | 1160254 19.4 ee 2754 | 4 $004 54 85254 
: . = di 177979 | 2 G2173 5 86548 11 70923 19 5 ys g 306 $1 24048 » 0S423 
add ne t j git 7 191406 | 2 0664 > 94141 11 81641 19,6914 ) 5664 $1 44141 1641 
8 ond 2 ‘ | ‘ #3 205322 ; 6 O1782 11 924 19 8 f 41 64282 ) 1907 
een lgq) Lm 3 i 19726 6 12 29 » ORO $1 8447 78293 
twac < or . e t | a it 234619 q 6 12 14087 2 rT ) S37 1? { 9 56 1587 
git er? ( . ! = 2500000 2 25 6. 25000 l 25 2 25 42 4 ) 6H ZOOSK 
‘ : Ss d 3 # 265869 2.2 6: 32837 l 162 20) 108 $2212 42 4 56 48462 
. om Ls 282227 2 447 6 407: l 169 1) S32 4 42 657 % 71973 
f mixed 1 = i 299072 2 Su 6 48¢ 12 58032 20.674 678 12 Sf t 32 
2 y 316406 | 2 4414 6 56641 12 69141 20.8164 114 13. 0664 141 
c etween t = ii 334229 94 is 6 64¢ 2 SOZOS » 9 iS j » 7O8 
¢ a : ) < 352539 2 } 1 6 72754 l ) t 21.1 1 4 t } 4 66504 
: ‘ ~! “ | S7 1338 2 ’ 6 SOSS4 l ’ 21 24634 ) 13 6OS3S4 90259 
mol +7 +1 th] ° +] . eva9% } 
ther 1 le give ixed ; 
; . $90625 2 6408 6 6 l 14 21 ve 40 1s SOLE S 14063 
hy I] iff e er 5s al Ht 410400 » EOF 6 13 2541 21 5354 $1665 + 09 oS 37915 
1 4] ee 44 430664 © 2 74516 7 l 6S1¢ 1 6S0¢F } f 4 s 61816 
Sing ei 451416 -- (1389 l ist el Sot i4 S 85767 
These 1 . | ted \ 3 472656 2 S476 ¢ 22266 ] of 2 1, 26 17 Ot i4 tf } 1766 
d ‘ : 494385 2 t 7 1688 ] 29 f 44 9 ~ 813 
fous t nul | 16602 2 954 7 3916 13 829 2. 2666 i i tit 10 
ty 39307 7 l 94556 22 414 f 4 IS] ’ 82056 
j ‘ 562500 5 6250 14 O62 te t i yt , 6 6250 
| 4? 5SSH1LS2 j H4S68 14 9 »? \ j j AS 6 193 
r Wa vo | part j ey 610 7 ri ’ 14 29,78 st i ‘ i ss 6 TRS 
] 1m ] t hie fy + ? | rt i 6:35 . th - 14 4162¢ . a 4 ‘ 9126 
.eCd I i i } i} 660156 ‘ ‘] f 14 f 2 ( ‘ 4 j f ( 16 
then mp ‘ ' sult 1 h j $? 685791 i i Y9S29 l4 65454 4 f | 16 ff 29 f 54 
| ri 711914 O04 x RHa j st +f } 194 16 S369 f °441 
did ore ] ( em c } 738526 1 8 176 14 S047 23 ¢ s i ( 678 
| . pe 7 2 - a 
: | Hot ~ I ‘ 765625 § 5156 8 26563 15 O1S¢ 2 56 j ¢ 1 65 62 1563 
ber ding ilves id f | 793213 ; 57446 8 35571 15 13696 23 918 4 6094 ‘7 4 ( 6196 
} 5 821289 § 63779 8 44629 15 245879 : 17 69629 f S7{ 
‘ 2 - : : i i 4 2 ) 79 
sible those ending in quarters wel | ## S49854 § 69360 8 53735 15 3811 4 2248 6HSé 4 1235 82 610 
: i; 4 R7R9006 ; 75301 § 6289 ! ’ 9 »4 89] 18 PRO ‘ 
; oo “Hie ; os ‘ : r § 75391 2 » 9 2 l ’ l 63 00391 
1 cr npared with Barlow's Tables of $4 908447 § R14760 8 T2005 15 62720 24 5 15 2 12970 48 1505 & 599) 
res.” etc of all integer number Hp oP O38477 { R75908 8 81348 15 75098 24 68848 62598 $8 56348 63 500908 
. ° 1 ine = "4 } #2 968004 § O3774 8 90649 15. 87524 24 84399 4 1% T8149 Pa 75024 








AMERICAN MACHINIST 





TABLE II 


SQUARES OF NUMBERS 
FROM "8" TO “23%” BY 32NDS 


NUMBER 























8 9 10 ll 12 13 14 15 
eee _ — . _ 7 . eS a Sa — 
0 64.0000 81.0000 100.0000 121 0000 144.0000 169 0000 196.0000 | 225 0000 
f 64.5010 | 81.5635 | 100.6260 121 6885 | 144.7510 | 169.8135 196 8760 | 225 9385 
| ve | 65.0039 | 82.1289 | 101.2539 122.3789 145 5039 170.6289 | 197.7539 | 226.8789 
| wy | 65.5088 2.6963 101.8838 | 123.0713. 146.2588 | 171 4463 198 6338 | 227.8213 
| %% | 66.015€ | 83.2656 | 102.5156 | 123.7656 147 0156 | 172.2656 199 5156 228 7656 
yr 66.5244 83 8369 103.1494 124 4619 147 7744 173.0869 200.3994 | 229 7119 
a 67 0352 84.4102 103 . 7852 125. 1602 148.5352 173.9102 , 201.2852 | 230.6602 
2 Vy 67.5479 84.9854 104 4229 125. 8604 149.2979 174.7354 202.1725 231 6104 
° 4 | 68.0625 85.5625 105.0625 126.5625 150.0625 175.5625 | 203.0625 | 232 5625 
> %, 68 5791 86.1416 105.7041 27 2666 150.8291 176.3916 | 203 9541 233.5166 
4 3, 69.0977 | 86.7227 106.3477 27.9727 | 151.5977 | 177.2227 | 204.8477 | 234 4727 
= 44 | 69.6182 87.3057 106.9932 | 128 6807 | 152 3682 | 178 0557 | 205.7432 | 235.4307 
= s | 70.1406 | 87.8906 = 107.6406 | 129.3906 | 153.1406 | 178 8906 | 206.6406 | 236 3906 
1} 70.6650 88.4775 108 . 2900 130.1025 153.9150 179.7278 207 . 5404 237 .3535 
a rj 71.1914 89 0664 108.9414 130.8164 154.6914 180. 5664 208 4414 | 238 3164 
mS) 13 71.7197 | 89.6572 109 5947 131.5322 155.4697 181.4072 | 209 3447 | 239 28992 
9, 
S 'g | 72.2500 | 90.2500 110.2500 | 132.2500 | 156.2500 | 182 2500 210.2500 | 240.2500 
= 4} © 72.7822 90.8447 110.9072 | 132 9697 | 157 0322 | 183.0947 | 211.1572 | 241.2197 
a , 73.3164 91 4414 lll 5664 133.6914 157 8164 IS3 9414 212 0664 242.1914 
om \% 73.8525 | 92.0400 112.2275 134.4150 | 158 6025 184.7900 | 212.9775 | 243.1650 
ae , 74.3906 | 92 6406 112.8906 135.1406 159 3906 185.6406 213 8906 | 244. 1406 
2 44 74.9307 | 93.2432 113.5557 135.8682 | 160.1807 186.4932 | 214.8057 | 245.1182 
a \ 75.4727 93 8477 114.2227 136.5977 160.9727 187.3477 | 215.7227 | 246.0977 
< | # 76.0166 | 94.4541 114.8916 | 137.3291 161.7666 188.2041 | 216.6416 247.0791 
| 
| 34 | 76.5625 | 95.0625 115.5625 | 128 0625 162.5625 | 189 0625 | 217.5625 | 242 0625 
43 77.1104 95.6729 116.2354 138.7979 = 163.3604 | 189.9229 218 4854 | 249 0479 
| +} 77.6602 96 2852 116. 9102 139 5352 164. 1602 190.7852 | 219.4102 | 250.0352 
4 78.2119 96 8994 117 5869 140. 2744 164 9619 191.6494 220.3369 | 251.0244 
¢ | 78.7656 | 97.5156 118 2656 141 0156 165 7656 192.5156 221.2656 | 252 0156 
43 79.3213 98.1338 118 9463 141 7588 166 5713 193. 2838 222 1963 253 .0088 
19 79.8789 | 98.7539 | 119.6289 | 142 5039 167 3789 194 2539 223 1289 | 254 0039 
34 80.4385 | 99.3760 | 120.3135 | 143.2510 | 168.1885 195 1260 224.0635 255.0010 
NUMBER 
16 17 18 19 20 21 22 | 2: 
0 256.000 289 000 324 000 361.000 400 _ 000 441.000 484 000 
4 257.001 290 063 325. 126 362.188 401.251 442 313 485 .376 
| 258 O04 291.129 $26 254 363 379 402 504 443 629 486 754 
| wy 259.009 292.196 327 384 364 571 403 759 444 946 488 134 
|} % | 260.016 293 266 328 516 365.766 405 016 446 266 489 516 
| sy | 261.024 294 337 329 649 366 962 406 274 447 587 490 899 
| ws | 262.035 295.410 | 330.785 | 368.160 407 535 | 448 910 492 286 
a1 oa 263 048 296 485 331.923 369 360 408 798 450 235 493 673 
° lf | 264.063 297 563 333 063 370. 563 410 063 451.563 495 063 
$ * 265 O79 298 642 334. 204 371.767 $11 329 452 892 496 454 
Ny fs | 266.098 | 299 723 335.348 372 973 412.598 | 454. 223 497 848 
ra 44 | 267.118 300.806 336 493 374 181 413 868 455 556 499 243 
= 3 268 141 301.891 337 641 375.391 415 141 $56 S91 500 . 641 
& 1} 269 165 302.978 338 790 376 603 416 415 458 228 502.040 
C t 270.191 304 066 339 941 377 S16 117 691 459 566 503.441 
pe 13 271.220 | 305.157 341.095 379 032 418 970 460 907 504 845 
g 6 | 272.250 | 306.250 342.250 380.250 420.250 462 250 506 . 250 
eat 4} | 273.282 307.345 343.407 381 470 421.532 463 595 507 657 
£ , 274.316 308 441 344 566 382.691 422 816 464.941 509 066 
_ 4 | «275.353 | 309. 540 345.728 383.915 424 103 466 290 510.478 
7 4 276 391 310. 641 346 S91 385.141 425 391 467 641 511.891 
= 4% | 277.431 | 311.743 348 056 386 368 426.681 468 993 513.306 
v +h 278 473 312 848 349 223 387.598 427 973 470.348 514.72: 
= $$ | 279.517 313.954 | 350.392 | 388.829 | 429 267 471 704 516.142 
| 34 | 280.563 . 315 063 351.563 390 063 430 563 473 063 517.563 
43 281.610 | 316.173 352.735 391.299 431.860 474.423 518.985 
# | 282.660 | 317.285 353.910 | 392 535 433.160 475.785 520.410 
45 283 .712 318.399 355 . O87 | 393.774 434 462 477.149 521.837 
‘s | 284.766 | 319.516 356.266 | 395.016 435.766 478.516 523 . 266 
| a 285 821 320 634 357 446 396 259 437 071 479 884 524 696 
| 43 286 879 | 321 754 358 629 397 504 438 379 481 254 526.129 
% 287.938 322.876 359 813 398.751 439.688 | 482.626 527 . 563 














Added Fractions to Thirty-seconds 


Added Fractions to Thirty-seconds 


AMERICAN MACHINIST 


TABLE III 


SQUARES OF NUMBERS 
FROM “24” TO “39}}" BY 32NDS 


NUMBER 





24 25 26 27 28 29 30 31 
0 576.000 625 000 676.000 729 000 784.000 841 000 900 _ 000 961 000 
hy 577 . 501 626. 564 677 626 730.689 785.751 842.814 901 876 962 939 
Jy 579.004 628.129 679 254 732.379 787.504 844 629 903 .754 964 879 
vs 580.509 | 629 696 680 884 734.071 789 259 846 446 905 .634 966 821 
lg | 582.016 . 631.266 682.516 735.766 791.016 848 266 907 .516 968 766 
ys 583.524 632 837 683.149 737 . 462 792.774 850. OS7 909  3Y9 970.712 
is 585.035 | 634.410 685.785 739.160 794.535 851 910 911.286 972. 660 
33 586.548 | 635.985 687 .423 740 . 860 796. 298 853.735 913.173 974.610 

4 588 _ 063 637 . 563 689 063 742. 563 798 063 855. 563 915.063 976. 563 
Py 589.579 639.142 690 704 744.267 799 . 829 857 392 916 954 978 517 
}, 591.098 640 723 692 348 745.973 SOL. 595 859 . 223 918 848 980.473 
4h 592. 618 642 306 693 993 747 681 803 368 861 056 920 743 O82 431 
3, | 594.141 643 891 695 641 749 391 805.141 862.891 922 641 984 391 
1} 595.665 | 645.478 697 . 290 751.103 S06 915 S64. 728 924 540 986 353 
14 597.191 | 647 066 698 941 752.516 SOS 691 866 566 926 441 988 316 
if 598 .720 648 657 700.595 754.532 810.470 868. 407 928 345 990 282 
16 | 600.250 | 650. 250 702.250 756 250 812. 250 870.250 930.250 992 250 
43 601.782 | 651 845 703 .907 757 970 814. 032 872. 095 932.157 994 220 
v 603.316 653.441 705. 566 759 691 815 816 873.941 934 066 996.191 
13 604 853 655. 040 707 228 7¢ $15 817 603 875.790 935 978 998 165 

x 606 391 656 641 708 S891 if l4l 819 391 S77 641 937 S891 1000 141 
44 607 931 658 243 710.556 764 S6S S21 181 S749 493 939 S06 1002 118 
i} 609.473 | 659 848 712.223 766.598 822 .973 SS1 348 941.723 1004 098 
$3 611.017 | 661. 154 713.892 768 329 824.767 883.204 943.642 | 1006.079 

} 34 612.563 663 .063 715.563 770.063 826. 563 885. 063° 945. 563 1008 063 
43 614.110 664 673 717.235 771.798 828 360 886 923 047 486 1010 048 
1} 615 660 666 285 718 910 773.535 830.160 RSS 785 949 410 1012. 0385 

| 44 617 212 667 899 720, 587 775.274 831.962 S90 650 951 337 1014 024 

| % | 618.766 | 669.516 722 266 777.018 833.766 892 516 953 266 | 1016 016 

| 33 620.321 | 671.134 723 .946 778.759 835.571 894 384 955 196 | 1018 009 

| +3 621 879 672.754 725 629 780 504 837 379 806 254 957 129 1020 004 
34 623.439 674 376 727.314 782 7 | S309. 188 SUS 126 959 O64 1022 001 

NUMBER 
32 33 34 ) 36 37 38 a0) 

{ 0 1024.00 1089.00 1156.00 1225.00 1206 00 1369.00 1444 00 1521.00 
ts 1026.00 1091 06 | 1158.13 1227.19 1298 25 1371.31 1446 38S 1523.44 
ik 1028 00 1093.13 | 1160.25 1229 38 1300.50 1373 .63 1448 75 1525 88 
y 1030.01 | 1095.20 | 1162.38 1231.57 1302.76 1375.95 1451.13 1528 32 
16 1032 02 1097 27 | 1164 52 1233.77 1305.02 1378 27 1453 . 52 1530.77 
y 1034 02 1099 34 1166 65 1235. 96 1307 27 1380 59 1455.90 1533.21 
1% 1036. 04 1101 41 1168 79 1238. 16 1309 54 1382.91 1458 29 1535 66 
v3 1038 .05 1103.49 1170.92 1240.36 1311.80 1385.24 1460. 67 1538.1] 
1g 1040.06 | 1105.56 | 1173.06 1242 56 1314.06 1387.56 1463 06 1540 56 
fs 1042.08 1107.64 | 1175.20 1244.77 1316.33 1389 89 1465 45 1543 02 
Ps 1044.10 | 1109.72 1177.35 1246 97 1318.60 1392 22 1467 8&5 1545.47 
4+ | 1046.12 | 1111.81 | 1179.49 | 1249 18 | 1320.87 | 1394.56 | 1470.24 1547.93 

8 1048.14 1113.89 1181.64 1251.39 1323.14 1396 89 1472 64 1550.39 
4} 1050.17 1115.98 1183.79 1253.60 1325.42 1399 23 1475.04 1552 8&5 
re 1052.19 1118.07 1185.94 1255.82 1327 69 1401 57 1477 44 1555.32 
43 1054.22 1120.16 1188.09 1258 03 1329 97 1403 91 1479 8&4 1557.78 
16 1056.25 1122 25 1190 25 1260 25 1332.25 1406.25 1482 25 1560 25 
43 1058.28 | 1124.34 1192 41 1262.47 1334 53 1408 59 1484 66 1562.72 
%, 1060 32 1126.44 1194.57 1264 69 1336. 82 1410 94 1487 07 1565.19 
48 1062.35 1128.54 1196.73 1266 91 1339.10 1413 29 1489 48 1567 .67 

8 1064.39 1130 64 1198 89 1269 14 1341 39 1415 64 1491 89 1570.14 
a4 1066 43 1132.74 1201 06 1271 37 1343 68 1417.99 1494 31 1572.62 
th 1068 47 1134 85 1203 .22 1273 60 1345 97 1420 35 1496 72 1575 10 

| 44 1070. 52 1135.95 1205.39 1275.83 1348 27 1422.70 1499 14 1577.58 

| 34 | 1072.56 | 1139.06 1207 56 1278 06 1350 56 1425 06 1501.56 1580 06 
43 1074 61 1141.17 1209 74 1280 30 1352 86 1427 42 1503 99 1582.55 
i, 1076 66 1143 29 1211 91 1282. 54 ] 5 16 1429 79 1506 41 1585 04 
4 1078.71 1145 40 1214.09 1284.77 1357 46 1432.15 1508 84 1587.52 
% 1080. 77 1147.52 1216 26 1287 02 1359 77 1434 52 1511.26 1590 02 
4 1082 82 | 1149.63 1218 45 1289 26 1362 07 1436 88 1513.70 1592.51 
ei 1084 88 1151.75 1220 63 1291.50 1364.38 1439 35 1516.13 1595 00 
ed 1086.94 1153.88 1222 81 1293 .75 1366.69 1441 63 1518 56 1597 .50 


















































AMERICAN MACHINIST 


me wa | 


TABLE IV . 
SQUARES OF NUMBERS 
FROM “40” TO “1117%%" BY S8THS 


NUMBER 





| 40 1] 42 43 14 15 16 47 























0 1600) OO 1681 00 1764 OO Is44 O00 1936 OO 2025 OO 2116 00 2209 00 
8 1610 O02 1691 27 1774. 52 IS59 77 1947 02 2036 27 2127 .52 2220.77 
4 1620 06 17O1L 56 1785 06 ISTO 56 1095S 06 2047 56 2139 06 56 
8 ifs) 14 1711 S89 1795 64 ISSL_ 39 1969 14 2058 SY 2150 64 ’ 39 
1g 1649 25 1722.25 1S06. 25 1892.25 1980.25 2070 25 2162 25 25 
Q 16.59 39 1742.64 IS16 S9 i903 14 1991 39 2081 64 2173 80 14 
; 16 6 743 06 S27 56 1914 06 2002 56 2093 06 2185 56 06 
S 1670 77 1753.52 IS3S 27 1925 02 2013 77 2104 52 2197 27 02 
is he A) | 2 53 54 55 
() 2304 OD 2401 OO 60' O 2809 OO 2916 00 3025 00 
x 2316 02 2414.27 2615.4 2822 .27 2929 52 3038 77 
; 2328 06 94295 56 2626 Ae 2835 56 2943 06 3052 56 
2 14 2437 89 2639 39 2848 S89 2956 64 3066 39 
) 2 25 2450 25 23 25 2652 25 2862 25 2970.25 S080 25 
,i2 9 | 2462 64 2562 89 2665 14 2875 64 2983 89 3094.14 
‘ 2376 56 475 06 25 a) Ss 06 2880 06 2997 56 3108 06 
. 2358S 4 2487 52 2588 . 27 2601 2t4o 4s 2902 . 52 3011.27 3122.02 
56 57 58 59 60 61 62 63 
0 135 00 5249 OO $464 00 ISL. 00 {600 OO 3721 OO 3844 00 $969 OO 
¢ 3150 Ov 63 27 S378 52 8495 77 4615 02 3736 . 27 3859 52 3984.77 
%4 164 O68 S277 56 393 06 S510. 56 5630 06 S751 56 3875. 06 1000 . 56 
& S178 14 $291 89 $407 64 $525 39 $645 14 {766 S89 3890 64 1016 39 
192 25 S306 5 849229 25 $540.25 5660 25 {782 25 3906 25 $032 25 
‘ 08 39 | 3320 64 34 555.14 3675 39 S797 64 3921 89 4048.14 
; ry 56 e225 06 8451 56 570 06 3690 56 S813. 06 3937 56 1064 06 
3 $234 77 $349 52 $466 27 B85 O2 3705 77 S828 52 3953 27 1080 02 
64 65 66 67 6S 69 70 71 
0 $006 OO $225 OO $56 OO 4 OO 1624 00 4900) OO 5041.00 
4 4112 02 $241 .27 ‘372.52 5.77 4641 02 $917 52 5058 77 
v 1128 06 1957 56 1380 06 56 1658 06 4935 06 5076 56 
H144 14 $2 so HOS 64 ; » 39 1675 14 4952 64 5094 39 
4160 25 $2900) 25 (422 25 1556 25 15602 25 4970 25 5112.25 
$176 39 $306 64 1458S SY > 14 4709 39 4987 S89 5130.14 
; $102 56 $323 06 $455 56 1590 06 41726 56 1865 06 5005 56 5148 06 
sy 4208S 77 $330 52 $472 27 1607 O2 $743 77 {882 52 50233 27 5166 02 
, 73 74 70 76 va 78 79 
= 0 5184 00 320 OO 476 00 5625 OO 5776 00 5029 00 6084 00 6241 00 
Si ; 202 02 347 27 5494 52 5643 77 5795.02 5948 27 6103 52 6260.77 
3) y 220) O06 5365 56 5518 06 5662 56 5814. 06 O67 56 6123 06 6280. 56 
7 23s 14 ts sO 5531 64 568 1 +0) 5835 14 5SOsS6 So 6142 64 6300 39 
< » §256 25 5402 25 5550 25 5700.25 5852.25 6006 25 6162 25 6320 25 
2] ‘ 274 39 420 64 9568 SO 719 14 5S7 1.39 6025 64 6181 SO 6340 14 
< F 520 ) 439 O08 55ST 56 5738 06 800 356 6045 06 6201 56 6360 06 
' 47 ; 16H 27 5707 O2 2900 FT H064 52 6221 27 6380 02 
















O,24 OO hss TO56 ; 295 


y 22 i: 
. 6420 02° GSS1 27 6744 52 6909 77 7077 02 946 27 417.52 7590 _77 
4 6440 O56 6601 56 6765 U6 6930 56 TOOS 06 7267 46 139 06 7612.56 
O45) i 6621 S”0 6785 64 HO5I1 9 7119 14 2558 SO 160) 64 7634.39 
BS06 j x ps bly p= 





HsvoH 





6S47 
6SOS 




















S S64 9025 00 

765 OD 943 27 S127 52? R304 77 S487 OF S672 27 SR59 52 9048 77 

'y TSS O06 7965 56 S145 06 S326. 56 S510. 06 S695 56 S883 06 9072 56 

4 *S10 14 7987 SO S167 64 8349. 39 8533.14 s S906 64 9096 39 

R30 DS SOLO 25 S100 25 S372 B95 8556 2S ~ S930 25 9120 25 

S4 ; SO32 64 $212 89 S395 14 S57 sf) S ) S953 SO 9144 14 

. | 7876 56 S055 068 S935 56 S418 06 602 56 7) S977 56 9168 06 
TSUN 77 SO7 52 R25 v S441 OV ROP5 sé RID 59 9001 27 9192 02 





" 7 Ss "9 1Ow 10] 102 103 


















) QP? OO 9400 OO 96804 OO wor OO pode OO 10404 00 10609 00 
9240 O02 9433 27 9628 52 25 77 10025 02 10429 52 10634 77 

‘4 0°64 06 9457 56 9653 06 Q850 56 10050 06 10455 06 10660. 56 
3. QI8N 14 9481 8&9 OB77 64 Q875 39 10075 14 10480 64 10686. 39 
Q312 95 Q506 25 O702 25 9000 25 10100 25 1O802 25 10506 25 10712 25 

8 9336 39 9530 64 9726 89 9925 14 10125 39 10327 64 10531 89 10738 14 
i 9360 56 9555 06 9751 456 9950 06 10150 56 10353 06 10557 56 10764 06 
8 9384 77 9579 52 7 27 9975 02 10175 77 LO378 52 10583 27 10790 02 








104 } 195 106 1O7 TOS 109 110 i 11] 





















0 1OS16 OO §11025 09 11236 09 11664 00 1ISS1 00 12100 00 12321 00 
4g |10842 02 (1105 i 11262 52 11691 02 11908 27 12127 .52 | 12348 .77 
4 (10868 06 11 ’ 11289 06 11718 06 11935 56 121 12376 56 
« LOS94 14 11108 89 11315 64 11745 14 11962 89 12182 6 12404 39 
1g |10920 25 (11139 25 11342 25 11772.25 11990 25 12210. 2: 2432 .25 
s 10946 39 (11156 64 11368 89 11799 39 12017 64 12237 12460 .14 
i |10972 56 1118% 06 11395 56 11826 56 12045 06 12265 12488 06 
7, |10998 77 11209 52 11422 27 11853 77 2072 52 12293 . 27 12516 .02 











lecember 23, 1900. 


AMERICAN 


MACHINIST 


Producer Gas for Engine 


Conditions to Be Met with the Various Fuels Used in Producer Gas 
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ation, my own results point to a supply of 
0.7 pound of steam per pound of coal con- 
sumed as the best figure. This gave a gas 
very similar to that usually obtained in a 
suction plant, and indeed, the conditions 
obtaining during the test sim- 
those under which suction plants 
work. The practice of adding 1 pound 
and upward of steam to the air blast 1s, 


were very 


ilar to 


therefore. wasteful in steam, necessitating 
the erection of a large and costly regener 
ative plant to recover the ‘atent heat of 
the unchanged steam and produces a poor 


gas 
The fuels principally used in gas pro- 
ducers are anthracite and_ bituminous 


coals. lhe 
per cent. of 


Vi‘ latil | vdr 


former, consisting of 90 to 95 
few 


carbon, produces very 


carbons and little ash and 1s, 


le fuel for this work. 


therefore, an admirable 

On. the other hand, it produces a poor gas, 
ind on account of its scarcity in England 
is verv costly. The bituminous coals are 
cheap and abundant, and can thus be used 


ants of the largest size It is note 


in | 
worthy that these producers are designed 
tO Use the s] valle t sizes of coal that were 
formerly useless for steam-raising pur- 
poses, and » use the very cheapest fuel 
ivailabl The chief objection to the use 
of bituminous fuel is due to the large 
quantities of volatile hydrocarbons given 
off by the coal on heating. The presence 
of these impurities necessitates the use of 
elal ining devices to wash out all 

ind dust from the gas before it enters 
the engine cylinder where these deposits 
form prolific source of trouble Even 
with the present-day washers, small quan- 
title f tarry matter leak through the ap 
paratus and necessitate the frequent clean- 
ing of valves, or else preignition occurs. 
The initial cost and complication of this 


cleaning plant 1s sufficient to prohibit the 


LIS¢ f bituminous coal in small installa- 


tions where the cheap fuel would other- 


wise be very welcome Consequently 
plants of small size are almost invariably 
worked with anthracite or coke. The 
latter, though cheap. contains consider 
able quantities of ash, which tend to fuse 
int clinker, so that its use s by no 
means so widespread as one would other 
wise expect 

The design of the producer and plant 
depends almost entirely upon the class of 
fuel used. As nonbituminous fuel is fre 
from volatile matter, the producers and 
cleaning plant are very simple in design, 


simply consisting of a firebrick-lined shell 


with a grate supporting a deep bed of fuel 
ind devices for feeding in the fuel and 
taking out the gas The air is forced in 
by a steam injector when an auxiliary 
boiler is provided, or, if not, by a fan 
Although the plant may be slightly less 
efficient when the injector is installed, vet 
it more self-contained, as the presence 
of a fan presupposes the existence of an 


prime 


The 


independent 
electri 


mover, or a separate 


supply sensible heat of the 


hot gases, which leave the producer at a 
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temperature of some 300 degrees Centi- 
grade, are usually extracted by a boiler 
the outlet 
The 
only cleaning and cooling apparatus neces 
sary is a coke 
It is obvious that the gas must be 


or regenerator surrounding 


pipe, or in the top of the producer. 
scrubber and a sawdust 
drier. 
cooled to as low a temperature as is eco- 
nomically hpssible so that the maximum 
weight of gas and air may be admitted to 


the engine cylinder. The high cost of the 


fuel forms a serious obstacle to the ex 
tended use of this type of plant. For 
some years after the introduction of gas 
producers, the engines used with them 


were quite small, and so it was quite pos- 
But 
been 


sible to use these high-grade fuels. 


of recent years the gas engine has 


developed to give 1000 to 4000 horsepower 
in single units and the capacity of the pro 


ducer has been correspondingly enlarged. 


When large quantities of fuel are daily 
heing converted into combustible gas, the 
price of the fuel becomes an important 
item The utilization of our cheaper 
grades of coal, and even lignite and peat, 
has, therefore, assumed an_ important 
phase. 

There is nothing new in making gas 


is has been done 
work 


actually 


from bituminous coal—t! 
where the 


furnacs 


from the first for 


hydrocarbons present are advan 


as they increase the heat of com- 


the 


tageous, 
work, 
effect 
and it is here 


bustion of for engine 


gas 
however, the tar and soot must he 
ually cleaned out of the 
chief difficulty 


attempt to 


gas 
that the lies 

Phe attack 
problem was made by Dr, Ludwig Mond, 


and the 


first serious this 


details of his famous plant are 
now well known: it is, therefore, unneces- 
here 


sary to cle scribe it 


It should he 
connection with this part of the subject, 
| 


con Cc 


remembered, however, in 


. . ee 
that bituminous ntains a tair pro- 


portion of nitrogen which, under suitable 


conditions, appears in the gas in the form 


of ammonia. On treatment with sulphuric 
acid, one ton of coal yields something like 


- ¢ 
{0 a) 


0 pounds of ammonium sulphate, 


which can be sold for agricultural pur 
poses at a price of about £12 per long ton. 
coal slack at 
12 shillings per ton be used and a yield of 
the 


about 


This means that if dust or 


70 pounds of ammonia obtained. re- 


alone is 60 


fuel bill 


This is an important item and it is no 


turn in bv-products 


per cent of the 


wonder that attempts are made to keep 


the conditions suel 


1 as will preserve this 


immonia from decomposition. What are 
those conditions? The temperature in- 
ide the producer must be kept below 600 
degrees Centigrade, whereas in the or 
dinary producer it is about 1200 degrees 


Centigrade. This means, as we have seen 
before, that an excessive amount of steam 
has to be used to keep down the tem 


perature, with a consequent deterioration 
In fact the con- 
tent of carbon dioxide in Mond 


gas is about 16 to 18 per cent. The amount 


in the quality of the gas 
a normal 
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of steam used in the plant is about 2! 
pounds per pound of coal, about five time 
as much as is needed to supply the best gas 
\s only about 20 per cent. of the stear 
is decomposed in the producer, it follow 
that the free steam carried away by th 
takes from 
enormous amount of latent heat, with th 


gas, away the producer 

natural consequence that the regeneratiy 
apparatus is both costly and cumbersom 
On the other hand, it has been found tl] 
the sulphate cannot be profitably recover 
with plants of less than 2000 horsepow: 
so that for smaller sizes, it scarcely just 
fies its existence and should be replac: 
by a simpler and cheaper type of pla 
Che filled with pip 


tewers ] 
for transferring the heat from water 


erection of 
air and wice versa 1s both costly and 

In a test of a 500-horsepow 
that the he 
warming tow 


economical 
Mond plant it 
taken up by the air in the 


was found 
about 
the 
split up into smaller sprays and the wett 


was only 20 per cent. of that « 


ried by water. lhe gas should 


surface presented to it very much gré 


than is obtainable in these towers. 1] 
dashers used, too, are very deficient 
this respect and are of a very weak fort 
The question facing the manufactur 
who wishes to install gas producers 


his engines is this—whether he will 
his plant as an ammonia manufact 
with gas as a sort of by-product 


whether he will use a reasonable am 


+ ¢ 


of steam in the producer and use it to 


best advantage for producing a fairly ri 
gas suitable for engine work. The answ 
to this depends largely on local cirew 
stances and no definite rule can be lai 


down to cover all cases. To return to tl 


tar, it is found that however much tl 
washing apparatus for these types may 


1 


multiplied, tar globules have a knack 
worming their way through them and ulti 
the 


made t 


finding their engl 


\ttempts 


mately way to 


cylinder. have been 
split up the hydrocarbons by passing thet 
through a hot zone inside the produce: 
This may he done by inverting the con 
bustion so that the air is introduced abov 
the fuel and blown downward through thi 
incandescent fuel It 


other way by Whitfield, who drew off th 


was effected in an 


tarry vapors from the raw fuel by means 


introduced 
the fir 


injectors and 


hottest 


of the steam 
the 
Other makers have a deep charging bell 


them into part of 
which forces the vapors to take a down 


ward sweep before leaving the top of the 


fire. These complications make the work 
ing of the plant more difficult and con 
siderably add to its first cost. The r 
sults obtained, moreover, are not com 


mensurate with the extra trouble and ex 


as the ‘tar cannot be reduced in 


pense, 

this way by more than 30 per cent. Most 
experts are of opinion that the tempera 
ture of the producer is nowhere high 


enough to split up this tar, and that the 
a burning t 
deter 


so-called “fixing” is merely 


carbon dioxide with a consequent 
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ration in the quality of the gas. In ef- 
ct, gases obtained by this method usu- 
lly contain more dioxide than when the 
rs are unfixed. It is generally con- 
lered therefore, that the simpler method 
f washing or condensing out the tar is 
eferable to that of destroying by heat. 
n this connection, atmospheric coolers 
re both bulky and expensive, besides be- 
g inefficient, although they dispense with 
e use of water. For extracting the tar, 
im of the opinion that by far the most 
ficient apparatus is a fan, rotating in the 
is at a very high speed. A water spray, 
troduced into the middle of the rotor, 
broken up into extremely fine drops 
vhich seize the globules of tar and dash 
hem against the casing, from which they 
irain into the settling tank. These fans 
re very efficient in practice; the power 
required to drive them is small, and their 
iter consumption is low. For satisfactory 
cleaning it is advisable to send the gas 


through two fans in series. Owing to the 


complex nature of the fuel, it is only 
natural to expect that these bituminous 
producers and plants should be more 
troublesome and expe 


signed for the simpler ku 


minous coal for engine work 1s, however, 
comparatively recent, and we tay expect 
that after more experience has been 
gained in the working of this kind of 
plant the results, which are even now very 
creditablé, will make the gas plant a still 


mpetitor to other 


Babbitting on a Surface Plate 


By M. E. Dawson 

In the accompanying line cut is shown 
a surface plate that has in its design some 
special features that are, to me, new and 
novel: not alone the surface plate, but also 
the manner in which several jobs are done 
on it 

The plate is cast iron, 
6 inches wide and 7¢ inch thick, with ribs 
74 inch wide and 3'4 inches deep. The 
face of the plate is planed as nearly true 
as possible without any attempt at making 
a high-class surface finish 

If machine shops, and pattern shops as 
a few surface 


plates of the machine-finished class, me- 


well, were equipped with 


chanics in general would appreciate it and 
make use of them to good advantage. This 
is especially true regarding jobbing shops 
where $2.08 is bid on $50 worth of work. 

\fter the machining is finished and be 
fore removing from the planer the surface 
is cross-scratched into 1t-inch divisions, as 
shown, making 48 divisions in the length 


and 30 in the width. The divisions are 


stamped on the face with steel figures and 
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can be numbered each way from the cen- 
ter, or from end to end as desired. The 
divisions in the sketch are not correct, but 
they serve to illustrate the idea. 

In the center is a hub 7 inches in diam- 
eter and 6 inches deep, with a hole 5 inches 
in diameter. This hole is bored and fin- 
ished in a boring mill, and while in the 
boring mill circles are described on the 
face with a sharp pointed cutting tool 
The circles are struck from the center of 
the hole and tangent to the cross lines, 


thus making the circular divisions 1 inch 


apart, the same as the square ones. Si 

cured to the under side with inch ma 
chine screws is a U-shaped frame made 
from x2-inch steel that ts as a stope 
This is 1 inch below t otton f the 
hub to allow clean It space, which is 


a very important detail in the construction. 


One of the many bs done on the face 
plate 1s shown in plan and _ vertical half 
section through | | This is a cast-steel 
sprocket having a hub 20 inches long; 5 
inches at either ends are to be babbitted, 
leaving 1 chamber O 1 hes g al the 


nN? 


VU5 


trouble when removing the mandrel from 
the sprocket, and the hot babbitt burns 
this twine away leaving oil-conducting 
grooves in both ends of the hub 

The sprocket is then placed over th 
mandrel with the hub resting on the sur 
face plate, and se ured, as near central as 


by means of wooden l 


possible, wedges 
Pieces C CC are cast-iron test gages that 
are placed against the sprocket lhe bot 


tom is made extra heavy and is machined 
1 vertical bar Vhe 


diameter of the sprocket at the bottom of 


placed ¢ nst this fact will, if the spr cket 
l cent ills rect be t the 13-1n h circl 
( the ! plate n deviati if 
truth can be tantly rected bv shift 
ig the bott f the hub \fter tl 
l Vet end I the ul 1S habbitte l, 
shown in. the ertical half section, th 
sprocket and rel are reversed and t 
mrveite ¢ ' sted 

light se pull rocket 
Ss eves, il rs T tted 1 1 
plate. When babbitting tight pulleys onl 

















center. No machine or hand work of any 
kind is done on the sprocket excepting thi 
drilling of the 34-inch holes to receiv 
the runner shown at his is a piece of 


sheet steel, gutter shaped, reducedat one end 
to enter the hole, the other end extending 
out under and beyond the rim of the 
sprocket where t 

Cast ron bus] inmgs are turned to + in 
surface plate an 
bored to receive the various babhbitt no 


mandrels; a number of these bushings will 


telescc pe, one insice f the other, as in 
the sketch, and rest on the stop F. Th 
mandrel require Ss 1 expl nation the as 


sembling of the mandrel and bushings in 


the surface plate being clearly shown in 


the vertical half section 

In babbitting a sheet of medium weight 
drawing paper, about 21 inches wide, and 
greased with common lubricating 


yreast 


was wrapped twice around the mandrel 


from the surface plate up. Around the paper 


was wound spiral fashion a piece of twine 
about ™ inch in diameter This binds 
the paper to the mandsel making it impos 
sible for any babbitt to run in between it 


and the paper, which would give much 
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Practical Letters from Our Readers 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing-office Methods, Practice and Economy 
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Self Opening Die 
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An Adjustable Tap 


adjustable tap 
| operation of a simple 
self opening clie 


signed and constructed and 
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1 diameter, which is its capacity 
































oted on studs near the cir- 











inference of t 





holder body, and when 























IDEAS 


ened bushings are set in the back of th 


jaws, and form depressions into whicl 
hardened locking pins enter. 

lhe locking pins are attached to a plun 
ger within the cylindrical body. The plun 
ger has a hollow spindle extending insid 
the hollow shank of the holder, and ji 
normally held against the inner face 
the cap by a spring in the neck of tl 
shank 

Ihe plunger spindle is threaded inter- 
nally for a part of its length, and form 
the support and adjustment for the sto 


which, when pressed in by the advancing 


screw blank, trips the die. The stop i 
set by screwing it in or out until the dis 
tance from its end to the outer face 

the die is equal to the desired length of 


thread, minus the small amount of move- 











imerican Machinist, N. " 


ment necessary to release the jaws. For 
long threads, beyond the ranve of adjust- 
ment of the thread in the spindle, a 
shorter stop is used. The stop is retained 
adjustment by the set screw which fol- 


lows it 




















used in casting brass valve 




































































The jaws are prevented from lifting 
screws which enter their studs from 
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back of the holder, and by the wide 
the han- 
common square 





sulder on the screw between 
The of the 


lock type, in halves, and adjusted for size 


die is 


iC dS. 


means of small screws passing through 
e jaws 

The holder is placed in the turret with 
he handles and 


‘hips drop down between the jaws when 


in a vertical position, 


hey open. No difficulty has been experi- 
nced with chips interfering with the 
perations of the device in any way. The 
lun ie opens quickly and surely every time 
lu nd leaves a clean thread 
sid Charlestown, Mass. E. ZETTERMAN. 





A Hexagon Templet for Pattern- 


er- makers 
Che templet shown in the line cut is i 
tended for laying out hexagons on turn 
lanks, for nuts, ete. It is n of sheet 
teel, the blades B ben thin, say, 1/32 


Oo! W stock, wl ile he bl id s ¢ which 
e- ops f r tl turned bl nN ought 
be not less than inch thicl Thes¢ 
1 m J f 1 — 1 <2 } cred 
| . , ] 
iney are not ect tO much we 





HEXAGON TFEMI 
they come in contact with the wood only, 
the scriber being used along the edges of 

The blades B and (¢ ire rive to 
ether shown he blades re set 
t an angle f 60 deg ind the blades ( 
it an angle of 7o degrees, 32 minutes, the 
same center line being common to both 

Where no protractor is handy for laying 
out the 7o-degree, 32-minute angle it can 
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be laid out in the following manner: At hexagon. The tool is suitable { ill sizes 
any point along the center line A E, of the of hexag within its capacit 


6o-degree angle, 
D F, and with D ind a radius 
DF, strike off the circle FG HJ. From 


erect a perpendicular 





center 


is 


Boiler-Ferrule Bush 


and General 





























the apex J of the 60-degree angle draw 
the lines JK, JL t ent to the circl Extractor 
IG H /, and the nel a | ] will iy tl ae 
angle desired for the blades ¢ In use tl | lin ne witl i 
tool is laid on the eq plece Of W 78 eful | wie tor MUrpoOsSs 
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slack out both handles G and H, push 
the divided end of the extractor through 
the ferrule B, when the eight ends of the 
extractor will return to their normal posi- 
tion, as sketch. 

By screwing up the handle H the cone 
DP will be drawn tightly into the extractor, 


shown in 


preventing the eight “snacks” from being 


pressed off the edge of the ferrule. It 1s 


I 
then only necessary to rotate the main 


screwing the threaded part on 
and, let the fer 


handle G, 
to the 
rule be corroded ever so tightly, it will be 


12-thread screws J, 


easily extracted. 


The extracted ferrule may be taken off 


the extractor by squeezing in the eight 


parts with the hands, when the ferrule 


will fall off. 


London, Eng. Josepn T. Tow Lson. 


A Riveting Job 


The cuts herewith show a job done on 


the sensitive drill press. Looking at Fig. 1, 


it will be seen that the job, which is a brass 
tube, will not stand hammering. It has a 
No, 12 Birmingham wire gage brass snap- 


head rivet through it 
Che spinning tool, Fig. 2, was made to the 
shape, and then a punch, Fig. 3, turned and 


serrated with a file. The female was made 


red hot and the punch driven into it, thus 
female tool. 


making the serration in the 


These serrations are not sharp but 
rounded and smooth. The female tool was 
then used on the annealed rivet in the 


ccnsitive drill press, forming a sharp, clean 
snap head in about half the time it takes 


. . 
ul 


I 


FIG. 3 


— 


FIG.1 














FIG, 2 











American Machinist, N.Y. 


THI W ORI AND THE TOOLS 


to rivet with the hammer, with the fur- 


ther advantage of not bending or denting 
the tube \ little tallow 
bricate the tool. No doubt this method is 
used by 


was used to lu- 
others on steel. Anyhow it was 
s on brass. 


Mng. 


a real succes 


London, Jack Jnr. 
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A Multiple Pantograph Engraving 
Machine 


A rational method of making multiple 
engravings by means of a pantograph is 


shown in Figs. 1, 2 and 3. The spindles 


A are driven from a common counter- 
shaft C. 


rately adjusted for depth. 


Kach one of them can be sepa- 
4 and 5 
are sections through one of the spindles 
them 


Figs. 


showing how the rapid lifting of 
from the work is accomplished by means 
of the lever. Fig. 4 shows us how it is 


possible, through the wedge surface C and 
































FIG. 3 


A MULTIPLI 


he screw of 1 millimeter pitch whose head 
is divided into 100 parts to obtain minute 


regulation. The thorough lubrication of 
the spindles is obtained by leading the oil 
to the lower end of the spindle from 


whence it is thrown to the top, through a 


stcep helical channel in the spindle bear 
ing, contrary to the direction in which the 
spindle turns at high speed. Fig. 6 shows 
a section through the work table which is 
moved by the pantograph. The guide pin 
FE, Fig. 1, is guided by hand along the out 
I, and 
this movement is transferred by the pan- 
to the table 


is mounted very sensitively on roll 


line of the pattern lying on F, Fig. 


tograph through the bolt G, 
which 


ers. The pantograph is adjusted for va- 
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rious ratios by the block H. The table to 
which the pantograph and five pieces of 
work are attached can be raised or low- 
ered as required, by means of an elevating 
screw under the knee of the machine. 
Frankfort, Germany, F. SEIDLER. 





Protecting Firebrick Floors when 
Treating High Speed Steel 
Tools 
Many tool temperers and others who 
treat high-speed steel tools in gas-oven 





























FIG, 6 
WACHINE 
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ENGRAVING 
furnaces are often puzzled by the rapid 


destruction of the furnace floors. Some 
floors seem to last well, while others fail 


days. The 
brick manufacturers are generally blamed, 


and melt down in a few fire- 
although many experiences would indicate 
that the cause is outside the bricks them 
selves. 

steel when heated to the 
white heat near the melting point has a 


| ligh spec d 


marked affinity for some element in the 
composition of firebrick such as is used 
in the lining and floors of gas furnaces 
For this reason little pieces of scale or 
steel left in the oven or furnace will burn 
holes in the floor and soon make it neces- 


sary to renew the bottom plates. These 














» 1900 


able to 
ces of 
r low 
vating 
i 
LER. 


vhen 


why 


oven 


Yecember 23, 1900. 


not 
that 


tes or floors in themselves are 


costly, but the renewals entail delays 
both expensive and annoying. 
me way in which the plates may be 
le to last longer is to see that any scale 
ich may form in the preheating or forg- 
brushed scraped 


of tools is away or 
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burned spot after only a few hours’ run, clamp only by hay 
and at other times a brick will last for a both jaws, this h 
week or 10 days under severe daily ser than 3/16 inch in 
vice. ings B are of to 
The time lost in changing these split should be ground 
bricks amounts merely to taking one out accurate, while ( 


1 


with tongs while it is hot and placing in 


1097 


hole DV through 


little larger 


, 
ing the 


this cas lhe bush 
1 steel, hardened, and 
if the job is to be very 
is a piece of 3/16-inch 






































before the tools are put into the high- a new one before heating the next day ing of the “carriage end plat with in 
it oven for the hardening heat. \t The coating of asbestos ind clay need he structions to make n accurate model we 
es one small piece of steel or the heavy applied but once and will last until the will proceed in following mannet 
ile from a few tools left overlong in entire bottom is changed The usual Take a piece of 0.0625 sheet steel 
preheating oven will burn a hole sO method of changing floors necessitates tak 
through a 1 inch floor that it will ing down a considerable part of the tur ~ > 
, a : F 
ak through on the next heat. Thus it nace and chipping out melted parts of th rt . , 
> 
hooves the temperer to keep the floor floor “Solit” firebricks at a staple arti | E 
| j 
d tools scraped clean. cle wherever furnace and foundry supplies 
| be - 4 Radius 
Efforts to protect the plates by means are kept and the cost is nominal. In using 
coatings of fireclay, asbestos, borax this method the temperer has the satis | All Fe 
d the lke meet with little succe ss, as faction of knowing that every third plit Ct D 
se substances soften at the heat neces- prick thros-1 away means a floor or bot jj} J 
ry for the proper hardening When tom plate saved and with it a great sav 
ing them, if a tool be placed in the fur-  jng of productive time. +. Carriage End Plate x 
| , * ; mys | 0635"C.R. Stee 
ce the composition sticks to it on re- Chicago, Ill. vil. .DoGECLA Wi"Limitoa Holes 7 
val and interferes with the cooling, _— | H 
; . : Y 
hether quenched in oil or under an air , 
last An Adjustable Reamer - 
The following simple method of protect Nie 
ng the floors and bottom has been found This adjustable reamer 1s at present 
é' ‘ie , 
ry successful, and saves nearly all of being used by one of largest and most | 'D |4 
e time and expenst ‘ ent t the fre enterprising iuton ( erns in this =| | 3 
ent changes and re wals country It can be u either 1 hand ‘ — =} 
- ' 
Mix about equal quantities of fiber as reamer or machine r¢ It gives good a 
estos and fireclay with enough water to results whether use« teel, cast iron, 
vive a_composition of mortar-like « rass or aluminum 
7 te | 
t oe 
~~ Ww, LS] } 
! +o = ae .! P “Sting B 
; | — le “ 
: ; 
- a 1 ~ t — ~ i“ oo . | = ~ 
———s SS « ‘ 
[ ] Meet SE Si ISS ; ru Bust Vachinist 
4 tm . { 
\ et ——_——_— A ; 
SS ee LG : 
: = C] ry 
% Z (4 oa « ) : a S 
. 7 ¥ —“ 
f —_____ — — -—— 2 x ? ing if 
Z ¥ | ¢ + ’ 
‘ } ; 
ce / pooh. e ; 
nerican Ma vi i r] 
j 1! 1 
AN \ E I \ : S ‘ ‘ . 
sistency. Spread a thin layer of this The sl k of f 1 steel tes > ia 
the floor or bottom plat An '¢ t while tl t N . ( 
inch is sufficient. Let this dry ov ght pere d ld p llister-head ' ing 
and start the heat slowly the next morn cap screws ( just, tl blades ’ 1d 
ing Procure some split firebricl bout shim dup with eith t steel or paper , | ’ a 
I inch thick, and pl: ce ne. two, or thre ‘ di g t the 1 remy F ] | . ‘ P the 
in that part of the oven where tools ’ lade is screw "| ( , , hole BH is 
placed W ile eatin \ll t ls ] lened reamer is then g 1 I 1 ‘ tire ] n 
s] ld he place 1 THESE br cks S t] if Phe ( re — ¢ < r 1 | ed to Ps re 
any scale which drops off will sink to 1 dvantage f eft | e cl +] y 
the set brick | ( ting enti ed inches up ‘ ] i 16 
above uses the split bricks to stick to Bridgeport, Conn J. Watson S ¢ 1 
the bottom plate « ‘ uoh te pre mm \ , o 
vent their sliding around, but at the same , , : t] tan 
; 1 1 scl * 4 - : ~ if 
time +1, , lk not sticl too tight to pre- » a 9 > 1a tl } 1! 
time they ¢ : t - g p Locating Holes Accurately in d 
vent easy removal while the furnace 1s a } , t fror 
. g n 
ver Model Work : , 
These split bricks should be taken out e ot vith the 
at the end of each dav's work just before To lav out 7 lel xneri ¢ . 7” the 
the gas is turned ff They should be mental work and ! ‘ { ] etl £ Cy s steel and 
examined closely and if there is the slight accurately, has alw ’ lifficul ] } hod 1 es the 
est sign of steel or scale burning through especially if the limit of « r was k 1 —— , we Bethe 
on the lower side of the brick, throw it th 0.cOoI inch, | with the tool S time to drill anv number of holes The 
away and use a new one. Sometimes trated, the task is much simplified other thre les n be located in like 
they will burn through and show a black, The clamp 4 differs from the ordinary manner After all holes Irilled the 
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proper re- } unless a strut (shown in dotted lines) threaded on a rod end pivoting on the 
is placed between these two members. c. The dividing device B is held in p 
let the readers of the AMERICAN tion by the pin C, which is support 


ccurate without any trouble. 
I] adius at G and H is finished by Macuinist decide on this cas« by the spring in the piece D; to hold 
1 dividi 


through the hole and Rome, N. Y tao pin in contact The vise an 


dges are then machined with 
lation to the holes and can be made very 
Kindly 


placing the pin ( 











putting a bushing A on each end « f the —_——— device are fastened on the plate FF, whi 
Dil nd tiling the met wav until the . °° . is grooved on the sides angl guided by t 
— ois: : Fixture for Machining Square Holes . 
iameter is reduced to the si f . small plates 2 and E’, and its movement 
ing. A standard set 3 on a Power Punch Press back and forward is controlled by 
s and pins, ) as er screw G, while His a stop for the tr 
tandard of 1" ore Couplings with square holes through of the plate F, and is controlled by 
{ le set of tool nodelmaker them are quite common in automobile collars / and /’, which are fastened 
‘ ¢ | t | ‘ l ] ] ‘ 
! | iii + au 
llow \ ¢ vit ( 0 aaa le aero 
| T Y ] i ] 
1 1 1 M — 
era 1 © 
ri . FIG. 2 ol 
V1 e pos % G5 The Work 
’ f ] ‘ . i me 3 — = 
. Too] and Holde J] 1) 


How Can This Press Beam be 


Strengthened? 


'D 4 D 
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— A B= 7 
FIG,!I 
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ss | SRE | 


fi. | " : ; \ a 3 American Ma 











. = SJ scr S 
FIG, 2 , : , ; 
i i { s{ 
x eats ] . ; ‘ , 1i¢ ‘ . 
B shings, s 
a a br anit ] es ot worl 
Pl ™~ L ; ' ” : h — 
= J Yy I square I l 
, oo —- 
} > +1 - — ; \T 
ix. 2s] ‘ ‘ e. while ] I St. Lou C. J. SCHAEFE! 
FIG 3s] = ft] 1) foyy ) t hol — 
G. 3 Peer ae how t pu | ing the | 
, ' 17 ' . 7 1 ' - e 
:, 1] ‘ nel chy ] . cle +1 c . on -4 f el tery drive - 
1 inch ft lo s is ( ving marked 
\ in iy s the depth of the hub to t] f nu ] t S 1 t t t vorld and for t 
h } ? ‘al ’ ‘ ” ¢ ° ore - . ‘ . 
vill not “lead” up the pm The shear purp ot presenting further cor ] 
vol thy wot Id not help and ctatec he nunch si if howe a « earing t me ¢ the « esti n. experiments . ; 
| eu s folloy 3 } we Bt ‘ . ° ’ . ea: ° . 
follow fis a in 1, Pig. 3, angle of 6 degrees, tl holder, of course, best methods of utilizing electric drive 
| at ends and load in th rll being made to fit the punch press. In the machine shops are being undertaken at 
; , ae 
enn if is rej ree » ¢h 1, : ~ ene ° . ° - ° e . . ° . 
ent reed by r eam xture ch wn n | ig 2 | is a ic fev { present time by the Engine ering | x 
B+: this reinforcement does n mat ; 1 , , , ° . , ‘ ‘ aye : ‘ 
nl < LO 1 t ke the I ino the work, pivoting n the : pe riment Station at the | niversity ot 
lent] ; 1 ° 
( ro f n th sete : _— , ’ : : ’ 9 
fepth ot the beam the distance from X to @ and clamped by the nut b, which II s, Urbana, Il 
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xo 1 DD f the Pr i uest 
ae IsScCussIONn O e €vious estion 
upp ‘ 
: ld Letters from Our Readers Showing How Many Men of Many 
divi Minds Look upon Various Subjects Opened up in Previous Numbers 
» wa . 
} } 
tt WE PAY FOR THESE ALSO 
by 
ie Dies for Forming ‘Tubes though some extra metal must be allowed stripping off and falling into a receptacle 
ay ’ to spare for finish on the ends of the below, which it should do. 
; tubes. The outside diameter of the punch 
= I believe the following suggestions and must be the inside diameter of the die 
sketches as requested .by A. B. Card, at FORMING THE Cups minus two thicknesses of the stock to be 
ge 839, will entirely meet his re- Having perfect blanks, the next opera- <rawn. Care must be taken to have the 
quirements : tion will be to form them into cups for n»unch and die of proper relation to one 
which will be required a set of cupping another as regards diameter, in accord- 
3LANKING TOoLs tools, as shown by Fig. 2, though not ance with the thickness of stock used, for 
[he first operation is to get out blanks necessarily of the dimensions given, as_ if the cleararee between the punch and 
of the required thickness for the tubes this will depend entirely on the ductility die is less than the thickness of the 
d as these must be 0.02 inch thick when of the metal to be worked. If it is very stock by, say, Io 0, TS per cent., the ré 
finished, the stock from which the blanks soft the tools may be of smaller diameter sult will be a cup retiuced in thickness 
re cut must be the same thickness, per- than 2% inches, as | have shown, and if around the side which wi'!l leok something 
<td 
~ a 
LJ Le 
A 
| 
SSN SS 
E ; B 
WSS XS | 
1G ‘ ] ~< o1¢ > J 
—_ ™ FIG. 2. Cupping Set seats ~~ 
<a b 
fu 
—_— Maw; B A 
aie ~ be 2" «> 
| B rel 0.02 
A a 
7 | 
[<—About i-Dia > | a 
| 7 
| ™ Pe ] 
| 7 ig 
| . > 4 . 
| Cc 
FIG, 3. Redrawing Set } 
FIG. 6. Bottom Punching 
FIG. 1. Blanking Set. + » 
FIG. §. Drawing and Shouldering 
Small End 4 
DIES FOR KORMING TUBI 
fectly circular in shape and as flat as pos it is rather hard tl st be larg rh like the | d sect I which, 
sible for good results. These blanks may tools, I believe, wi t expl them- will lx ted, | corner” at 
be cut from sheets or strips of sufficient elves from ske whi fis the which « vill « » hig on tae 
width to give a perfect blank without punch, B the die tl which the bl le of { xt draw l 
nicks on the edges, as shown at a, Fig. 1. is forced and f cup, a, 1 vill f p ound, sh ? 
To cut such blanks there will be re D is a clamp IEC Id the di tly « l Y' on enlarged sec- 
; quired a set of blanking tools as shown down as it w have endency t Il tion he « dimensioned 4 
by Fig. 1, in which 4 is e die and / out of the di cw p I . hes, top of the d hould 
the punch. C is the stock and PD the forced the cup tl he die and start r little 1 1 the | » that 
blank which [ have shown to be about on the 1 nm ¢ ys for th t] t will drop fre wit] pinching 
4 inches in diameter, though this may not top of the cup will strik inst the t This depre n serves to 1 blank 
be exact as I have not ured it out tom edge of the | eon h lie which tl proper position Pp ch 
which must be done b e making ex t be left wit 1s p er so the will ke near the cent s possibl 
pensive tools, especially if the maker does p will not s ( e puncl 1 be therwise the result will he cup sal 
not want too much metal to go to wast wulled up thr the die agai lof tl li at show t » which 
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the f e foregoing genera ethods of blank 
mens ng, cupping, drawing d forming will 
med ply equally w to ani merable va 
+ } — choner nal } +; © thereof 
hic] ( studied ¢ full Chev have, t my 
tached wledgr heen ppl ] ty nieces ré 
t] die quiring 20 to 30 operati to finish with 
he Ip perfect cces 
ctile th \n ordinar rood operat with = th« 
taper re proper equip! ent can turn out such light 
W yet ] W rk 1S he above at the rate of 10,000 
therel pe working dav. of 10 hours for 
d set of each operation 


\IONFILS 
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xtra toc k will, however, be required unless the That Deep Boring Job 
ter of the metal is very soft and flows quite freely 
Having given the proper taper for a 
k has been shed tube we proceed to form the To the question M. J. W. asks, page 
will re t uulder near the small end, for which 838, regarding the boring of a certain shaft 
ice li will be required tools such as are shown’ I would suggest the following method of 
lig 1s lig. 5, these being much the same as_ procedure: Center and turn the shaft t 
those in Fig. 4, with ck-out rod /:, ete nished size and length, unless the a 
vy da’, | his operati will h the drawing curacy must be such that would make thi 
ling h risky; in which event | would rough tur 
’ ) . r rep P . . . . . 
the bl \ N HE OMA LN F THE TUBE to ' inch of finished size, turning 
here now remai ! to punch out smooth portion of, say, 2 ft., at each end 
e bottom with a set of tools, such as is and near the middle for the steady rests 
hown in Fig. 6, in whicl is the di \fter placing it in suitable steady rests 
e punch, and tl ch rocket or and fastening to the faceplate for driving 
cle vhich serv lso its form to and receiving the thrust, | would bore 
te the punch in the tube it will not hole, say 334 inches diameter, into thé 
trike on the shoulder, but go straight end of the shaft with a single-pointed tool 
tT) 
; down tht h to the bottom. Metal pack- This hole must be deep enough to receiy 
: g is u s show t to allow for the full length of the boring bit and 
engthening the punch when rendered too packing flange. This flange I would mak 
t by grinding to fit the outside of the shaft (see Fig. 1 
——— ——— Packing 
whic Lad 
f i ialdniiiassie heap atin : 4 
; ee oh ee es 
| fe ae ee — 
| I , \ Oil Inlet 
( ‘= ee | ' i 
, | 
P \ —— ee — — - - 4+— — +4 — 4 ee ee ee ee ae a 
) ew) My l 
6 _ EEE Sang - 
------- = y 
' . 
} x) : — 
- \ CS Shum, 
\ ' = s Loose, Grind Joint 
i r----- u 
hefo Bore Flange 0.001 "| 
1, ~ 
end FIG. I 
: npAgI Oil and Chip 
tii} wine ¢ = Outlet 
11] 
itl ERR et = Cutter 
: ' $F WO 
Sees 
© P Hard Steel 
i a? | 
she a 
FIG. 2 —_* American Machinist 
x pensive DEEP BORING JOI 
iT 1\ 
Mam tin tilime ate ished except s I The flange must be oil-tight at high pres 
ff tl Is t e prope ength sure, say 50 pounds, which pressure must 
py \ 7 « 
which can be done by Iding them in be available if the chips clog 
we spindle with special collet of the proper The tools I would make as _ follows 
etore ey m and bringing a cutting tool endwise Get a piece of extra heavy steel pipe that 
nnot ¢ against them and shaving off the extra would finish to, say 314 inches outsid 
1 9 . 7 , . 
sO S$ tal diameter; turn and polish this pipe an 
‘ thread one end to receive the boring 
‘ 1 ( \ ’ ww ler one . 
NUM! ' > METHOI tools, using as coarse a thread as possiblk 


loosening the tools 


The body of the boring tool, Fig. 2, | 
would make of machine steel inserting 
high-speed cutter and hardened strips 


which tools and strips I would grind to 


true cylinder after hardening and inserting 
different strips 


in the using 


tools 


body, ani 
for the various diameters 
insert inch boring 


to the bottom of the hol 


I would now the 33% 


tool and run it 


insert the 315/16-inch cutter and _ strips 
and run to the bottom: then insert th 


inch cutter and run to the proper depth 


he bar I would feed with the carriag« 
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@! he lathe ine ilse ave the bar x d the color ft pl ( irk place, 1 Ol e¢ \\ ( l 
) . . , ' ' 
tend through the tailstock The dead dl lf no py net le t el | 1] : ( , 
vhich I would use on the carriage | would bout the right heat t r tell t 12 vate \V the 
] viously | I wit i bar bet vyeen ce kk IEC! placed In »OXN \\ ( | tt ( ] y] \ 
ave i : ; ; 
— ters after fastening 1 nthe arriage through a hole, so that it can be drawt s water ter that ! ther kin¢ 
shaft a — 7 : ; 
thod of Repeat the sar peration on tl other ut 1 iscertain the t im the center of salt \ 
an call P st. , A Rinich turn the shaft fter sufficient time |] lapsed. draw the ae . 7 : 
aft t end of the shat in urn \ ( \ ' S : 
| ) ru ne it <« false 1 erted cent tes nec ind ms ( ? 
( —— 
ke t . lips ‘ Oo! hi le ac 1 ] grease 1] ( t it ill at 
curately | woul 1 d plug wit! ce cause a \ lack it EH ’ B > D H le 
h tur glee ; ow to bore a Veep Hole 
ling pipe screwed into it tor andl will only smoke 
1 easur t} plue ) tf contact w $e 
1 en S t ee 
: micrometer Othe vest S doub ‘ > 
rest > ti 
v1 ppnen ; w! ] p lect ft 
rests 2 oe ; , — -_ 
. f t oe ] } . , 
rivins est for the case. 7 ips and oil 
ore out t ih the py 
i) t] > tt I P \] | > rt _ -_ a 
| tox onan . 
ae How Hot Fair! | ; 
: ow Hot Fairly Hot Is I \ 
ni 1 
mak ; URGE IDS ee. 
news ; ] 1] " ‘ 1g 77 " ’ 
-— | ¢ 6 Gn yy 
Ww We y | - . GY gil ‘ cA 
| ,' 7 
on the skill nd eve hit t the Vi 
¥ 
is annealing, al whether the ra f ' UK i , 
. >, Y} 
sun are shining direct « ( ; Gi: V)) ' 
t Lan en 
\ p mete C1 Y ( 1! t +) i 
\ here t] end e tube can be 1 rted t 
In molt etal fusible salts, | i , 
1 ‘ } ‘ ‘ ( a] 1] Ct MEE 7 
Zs 
aa ~  PYROMETER END INSERTED IN H ] 
er shown 1 t It will 
« observed tha 1 It I | reat t \ \ HINIST B ( h 
the tube surrouns the platinum ther f tools being wel ] | P , 
wire that is used f egistering thr it how sal 1s It w eC «ke ition | full foll One 
— 
=| = D 
= — 
iF 
cme | | 
=| 
=| en —- 
3 = eis 
| == | | 
| ial SS \ 
| — 2 cy x 
—_ 7 ; V—_ I 
: 3c =i 
anon mae pail aan vD : 
FIG. I | 
| 
tI Lead FIG. 3 
2 4 rican Machinist 
] IN¢ \ » ¢ I 
while the inside of the box could remain had given =n \ Md It th nd of th ft placed in the lathe chucl 
Id. The great mistake or fault in the water until a potato float t] top t] ther end in a steady rest Phe ft 
se or abuse of pyrometers is that the But wait! Is the t ' new of uld al norte t the « to 
ube starts to register before the interior an d one? Well, that depends on the keep fron wagging \ boring bar C, 
f the box is the same heat, due to the’ time of the vear \ new potato contains shown in Fig. I, is 3 inches in d t 
heat that strikes the part of the tube out- more moisture than an old e, therefore and ] 1 keyway cut in one end that 
1 a > is keved nf +] 





side the box. the test is useless a 
he: 


nig 


The right heat for annealing 


steel is about 1500 degrees lahrenhe it, be added to the water 








1102 


yf the shaft is then tooled out 
bit 
is then placed on 
held in the 


The end 
to the 
8 inches deep; 
the bar C 
lathe, shown in Fig. I. 

The split D 


lathe carriage, supporting one 


size of the hog and about 6 or 
bit 
boring which is 


the 
he 


sleeve is fastened to 


f t 


end « 


bar C The sleeve D is clamped to the 
bar when boring, as the feeding is done by 
the lathe carriage. The bar is also sup- 
ported Dy the bracket Y 

In starting the cut, it is necessary to 
clamp he leeve D, el se to the boring bit, 
but when the tool has entered the shaft 


15 inches the sleeve D is then moved 





out 3 or 4 feet and again clamped to the 
bar, d so on until the hole is the re 
quired depth. The hog bit, Fig. 2, 1s mad 
of cast iron and about 8 inches long, and 
is milled off as far as the center, as shown 
\ tte / | made of tool steel, ind 1s 
1 | — iow 1 | » and 
placed 1 I e bit, as shown, l 
held in position by two screws; the cutt 
is to be in length just half the diameter 
of whicl s to. be ( 
rough siz 
This tool will do good work use it 
for bori tubing for different size guns 
from 10 to 43 feet long, and have no trou- 
ble \fter the shaft rough bored by th 
hog bit it is then ready for_tinish boring 
, 
\ pack bit is then used, as shown n 
position The bit to be the size of the 
mal le at the bottom f the bore Phe 
pack bit is built up with wood blocks 
The re SIX ( tail slots cut across Its 
peripher I he slot ire tor hold g 
the ardwood bl ks which t losely 
into the bore, @uidi the bar \ doubl 
ende wring tool is clamped in_ the 
OSs the ‘ «| S s] V1 it R 
{ yack bit this w: the job will 
iy ht vl true ind the diameter if 
the bore will not varv 0.002 inch in the 
entire lengtl \fter tl 3 15/16-1nch hol 
has el shed the pack bit is then 
tte up tt the {-1 | Siz with 1eW 
wood block ind the cutters moved out 
for the 4-incl ( \fter the boring at 
1, P 1 Cer thy ite de dian 
eter of ( ft « be t ed off by plac 
11 ( ft on exp ion or pipe centers 
\ practical kink shown here in Fig. 3 
for obt ing the size of the bottom of a 
deep hole \ piece of machine steel is 
turned up in the shape of a spool with a 
1-inch hole in the centet Lead is then 
meltes nd poured round this spool 
ped plug and then rned off t lich 
the | e bore, which is 4 inche \ 
cl l is thet \] l in the hol f 
Tle l ting i handle the le; 1 l 
1 uushed in the bore until it ikes 
the smaller diameter, and the tool then 
tated and t the same time forced | 
the Il diameter It is then take ut 
nd the impr n of the s1 I] hole is 
nac und the lead 1] ( be mea 
ured | the bushing « be made a tight 
* 7 hic Wray 
Washington, D. ¢ H. D. CHapmMAN 
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Dimensioning Detail Drawings 


H. 
page 
fault of their 
own, as a general rule do not possess’ suf- 


I was interested in Pearman’s ar- 


ticle on this subject on 748. 


Draftsmen, through no 
ficient knowledge of machine-shop practice 
to facilitate rapid production, and on the 
other hand many men in the shop do not 
possess good judgment or are often timid 
about exercising what they have where a 


lack of 


information exists 


“5 
Y Y 
a | — 
of | * 
x | 
] I ‘\, x 20 Thread 
| a for Grinding Valve 
| 3 | n Place. 
Valve | r 
Face rae 4 "7 
J four SR 
j Winiaseeatebiasil 
1 an 4 
| 


wm! OY” 
Pre ——]  - _ 
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SAMPLE DIMENSIONED DRAWING 


Should you leave it to a in the 


shop to use his own jud 


) doubt 


man 


in making 


gment 


a small hole, it will m range any- 


where from 1/64 to inch according to 
his sense of smallness. This calls for a 
system of tolerances, and where an allow 


ance can be made it should be as liberal 
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tell almost at a glance where extreme ac- 
curacy is required and where not, while 
very little explanation is necessary, and 
the 
perform the work rapidly and easily. 

The little a over the dimension denotes 
A system of 


operator has sufficient knowledge to 


accuracy or 1.1875 accurate. 
finishes are employed, in this case No. 3. 
No. 1 allows a variation of 0.0005 
inch, No. 2 a of 
while in No. 3 the limit is 0.005 inch. 


system to 


Finish 
inch, 
This 


suit existing 


tolerance 0.002 


can be modified 
conditions in the shop 
G. S. SLINGERLAND 


Ne wport, R. | 





A Simpie and Effective Type of 
Silent Pawl 


W. silent 
pawls, at pages 890 and &gI, shows some 
but this the 


believe the accompanying 


Ralph Davis’ description of 


good schemes, as is age of 


simplicity, | 


sketch may be of interest. As in Mr. 
Davis’ illustration, «1 represents the driv 
ing member. The friction washer C is 
held between disks 4 and ratchet F, and 
is provided with slots D and X. We will 
consider the arrangement moving in the 


direction of arrow L. The pin 


engages 


in slot D, and as A moves forward, it 
carries friction washer C with it, the slot 
D being cut at the proper angle to bring 














When a drawing of a part is issued to pawl P into action. When 4 is reversed 
the shop the foreman should have a thor- in the direction of R the operation is 
| 
J A 
A one 
r+ r 
Cc 
Tt 
j Zs i 
| 
| — 
\ 
\ 
\ 
Lencinenanl 
4 n M t 
\NOTHER SILENT PAWI 
ough knowledge of what is required, the Ikewise reversed; friction washer C 
essary accuracy, ete so that the same moves with 4 and the slot engages with 
formation may be passed along to the pin £, lifting pawl P clear of the ratchet 
ne who does the work. Should any ques- teeth 
tio1 rise with reference to the drawing Ingram, Penn K. P. Rotston 
ii should be his place to tind out full de a 
tail In an Italian arsenal, the “Lab 
| like to see drawings fully dimensioned  oratoria di Proeisione,” in Rome, which 
ind where possible such little notes as are employs about 150 men, and where artil- 
necessary. The 1 t accurate are given in lery is manufactured, the shops have 
decimals, while those whet n allowance metal overhead framing for all pulleys 
can be made, are in vulgar fractions. Refer nd belting, and the drive is electrical 
ring to the ace npanving sketch, one can throughout. 
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“ie 1 AV Novel Shop D 
yor rtment in a [rade School 
- ovel Shop Vepartment in ade Schoo 
fe to ° Re ° ° . . -T™ - 
Mechanical Skill Is Fundamental in Industrial Education—This and a 
lotes Broad Experience Can Be Obtained in Restoring Second-hand Machines 
n of 
st BY MILTON r HIGGINS# 
0005 ’ 
nch, 
Phic It is now generally conceded by edu which means simp nized 
ting cators and manufacturers both, that in repair shop for tl b 
dustrial education means trade education, machnu 
l, if the publ ar un would 
the industri pirit of tl li ) 
he recognized ( du \ 45 
votion to books It 
dustrial skill should be taught in hool ft 
of shops rather than in recitation roon nd machines nh 
the possibility is recognized that bot! pump 
practical skill d correspondi 
discipline | ( 
" if properly I 
Phe tr ck } 
ng l | I I l 
. Mle will ent S 
a the high-school period | ni 
\ ; 
= ng mW a, I ‘ _ 
preparat 
id 
' 
is 0 rt 
di 
nastered lk 1 ) 
‘ and ¢ ~ \n 
school grad f ted 
ead ing cl \ 
\uH SHAI I | S) 
r 
i ( re l 
nd will n 
\ t he ha O | 
the le-sc | 
very imp rt \\ 
track 
i here ( 
\ 
init 
rue R ) 
Re 
\ i i 
“ - S Ww. i 
| \\ re w | 
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is de ning the machine itself; of the 


wo inde*d it is the more important. 

loney valu: can be set on the destruction 
«fa machine, or on a machine that is useless 
tor the [ 


faulty design; but can any 


purpose intended because of 
amount of 
blood Tilt ney 


man tor the soss of a ieg or a hand, or a 


really compensate a young 


woman ior the loss of several 


young 


n 


ngers or an eye 


\ trained eng’. eer is always selected to 


take up the work of conserving natural 
resources as minerals or forests or water 
powers. Are not human bodies and lives 


f nore value than these insensate things? 
Then, why trust their guarding and con 


erving to anyone net aé_ trained en- 


We can learn from Germany in this par 


lar as in many others The best of 
erman engineering thought ond experi 
ce | heen spent levising eth ds 
ife¢ dl I ] Sa t\ dk 1ces oO T¢ 

l strial cident Through sys 
c me the results of these studies 
jilable to all who are con d 

WI he industry to which they apply 
Sucl estigations d reports are of in 


thy ibjec rf ccidents, 01 poradny 
descriptions f fetv devi her 
id ther such as are printed in thi 
count? 
lhe prevention § of ecidents thi l 
ty devices 1 a neg ( ing Pp b] 
nad the ‘ ineetr permitted to 
tal t up the er will industrial acci 


Patent Medicine Tactics in an 
Engineering Monthly 
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New Publications 


, 


THE STEAM ENGINE. By Charles H. Ben 


jamin. 303 534xQ-inch pages; 152 


illustrations; indexed; 5 pages of 


tables in appendix. The Technical 


Press, Brattleboro, Vt. Price, $3. 
This work has been written primarily as 
a textbook to cover the elementary princi 
ples of the steam engine and show their 
application to engine design, construction 
and operation. Its scope is best shown by 
quoting the chapter headings: 
Simpl 


The Thermodynamics of Air; The 


Elementary 


Principles; The Steam Engin 
Ther 


Valve and Link 


Indicator Dia 


modynaniics of Steam; 
Motions ; 


Compound 


Indicators and 


grams; engines; Governors: 


Klywheels; Steam in the Cylinder; Con 


densers and Heaters; Piping and Flow of 


Steam; Steam engine Performance 


Steam Engine Design; Specifications and 
Costs In general the field of each sub 
ject is adequately covered, and the prol 
lems worked out and given for 
are practical. However, the reviewer note 
loose definition; three examples art 


“Stress s an internal force exerted b 


ween the particles of a body and caus 
ll by the pp li t1on ! ‘ ern 
i ( The gas engine is y] 
Ir engine 1 which tl 1 ted 
the explosion of insid | 
f tl n lw Itsell Boers 
pl vet ‘ ‘ il t ‘pl ‘ 
i ! * "The « pter on engine desig 
lareel vritten from the work of Prof 
sor Ba I wl ( \ S d 1 some oO ve 
g 1 tl l gh that was an 
mirabl mV ¢ 1 t101 can hardly be s 
t« repr t the pre Cli day pt CTIC« \ 
rece t 1 v1 I 1 al neg the Sammie lin 
carried out at the University of Wisconsin 
t] 1 r has yparently overlooked 
ACCOUNTING Every BusINEss Man SuHoutp 
KK» By Elsha Ely Garrison. 188 
| 7-1nch pages Doubleday, Pag 
«x Co Ni \\ \ rk Price SI 20, net. 
| thor WitiMate icq nt ( wil 
his T. «4 nbined with a | Dp rac It 
nabled him to reall 
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| I \ It p rp s¢ t¢ whicl l 
li cS p. IS » CXDP l twa the obs I 
t vhich fre nt des the real value 
d purpos tr ace nting ISmphasis 1 
e pol thy ry of est li hi 
ysten t iting that will speedily ré 
eal i ( ] dishonest nd +1 
t] | 1 ept prominent! before tl 
ler Che chapter headings 2) 
. latio tr Phe I iti 
\lodert \ | S I kX 
| CT Svste Open ] Led 
( tl | \ce e < cte 
{ \ nd Reserves: Invet 
I iexpens R Leda 
Department Costs d Contingent Ad 
Fundament Princte . Cos 
\ccounting; Devisi of S State- 
f Result \ nt he Man- 


eee: Aanmeeie snk Gen Tleeciem 
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New Tools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 
Make it Possible To Do Better Work at a Reduced Cost 





THE LATEST 


INFORMATION 





Large Presses for Automobile 
Work 


The accompanying illustrations show 
two new presses of unusual size intended 
specially for automobile work, which are 
the preduct of the Toledo Machine and 
Tool Company, loledo, . 

lhe press shown in Fig. 1 is intended 
for pressing or forming the side and cross 
channels for the under frames of auto- 
mobiles—a class of work that has here- 
tofore been largely done on hydraulic 
presses The lower die, which, with its 
mate, is shown in position, is fitted with 

pressure attachment for preventing the 


distortion of the strip while being formed 


I ‘sy 


t ittachment | Ing a capacity tor sus- 
taming pressure of about 500 tons 

\ novel f growing t of the 
gre f the press, is a 
motor-elevating attachment \ 4-horse- 
power motor 1s mounted on the top of 
the frame rch, sprocket ind link belts 
transmitting the power down to the rear 


shaft from which it is carried to the worm 














shaft, which engages the worm gears on 
the right and left pitman screws. Below 
the motor and concealed by the fram 


work is a reversible clutch which gives 


FIG, 2 








| 


PUGH! 
a 


| 


i 











FIG. I. PRESS FOR UNDER-FRAME SIDE AND CROSS CHA 
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Four New Wrenches — 
rT, 
iccompanving ilustrations show 
tour fort r Ww es which ive been 
( d patented by W. S. Ducharme 
Johnstow1 Pent Chey re r* ery 
l description, Fig s] ing an allt 
tor wren wi n stabl iW 
thi st tion being ind ds by rr 
ecti thr rh the joint. In big. 2 1s a > 





— — 
{ FIG. 4 American Machinist 
> COMBINATION WRENCH, PLIERS AND SCREW 
~~ ecti through Joint 





DRIVER 





are provided at the back of these, which 





by the pull 








Fig. 4 shows a wrench having a turret 
nail ~ ») Meta.) head to be used on five sizes of nuts 
Coss NNO. | 
s aw Section through Joint —- 
m. The Rowbottom Universal Cam 
—_— - aay 
Ee Cutter 
FIG, 2 American Machiniat 
\DJUSTABLE ALLIGATOR WRENCHES Nearly all automatic machinery uses 
number of cams and it was for this 
rugated jaw being introduced betweenthe reason that this machine was designed 
two plain jaws so that it can be used in) and built by the Rowbottom Machine 
either direction Phi particularly de- Company, Waterville, Conn It will cut 
rable in thi s S it 1 le ric to he ll kinds f rotat ind bot par 
See ( thre ceiling l | being el race ams ( it wi the 
ffset for t put same kind of mast 
I na [he tt rries the tte 
tion wre! yeni f W pindle g ti f gears in the 
li OSit o f e whi eserves belt tet 
ead ds the | pivot s gives four changes of speed, 





December 23, 1909. 
at the same rate, regardless of the cros 
adjustment of the head by th 
which is provided with a larg 


work 
scTCcw i, 
easily setting tl 


dial for 


depth of cut. The power feed is throw: 
the lever D, 
the feed can be operated by hand by th 
shaft G. 

The 
right-hand head and securely fastened | 
the stud Fig. 2. Tl 


micrometer 


in and out by clutch whil 


master cam JM is placed on th 


driving shown in 

















FIG. 3. SOME OF THE CAMS CUT 


work is fastened to the other head as 


NX in its proper position for cutting. T] 


slide Dp 18 


roll /, 


moved to bring the follow 


held on a 


master cam, by using thi ‘Tal k at 
\ scale on the head !, above the point 


H, shows tl distance of the cut 
the 


and, after the roll is 


le exact 


ter from center of the cam to be 


iwainst the maste 


final adjustment is obtained 


























TOM CAM EI FIG 
1 | ! dily re heing two-step cone and_ back 
( rt a t | ears t] ead Botl the ead and 
t! t t \ | \ tl ror r block ( re n nted on the 
+] t , » lone sli | Se i ntrol 
( dle | ved int roper of th ster cam by the weight I] 
direct fovy xert pow ws The feed mechanism is driven from 
utomaticall le rainst the sides of the hack bv a separate belt and has four 
tl] wt, the grip being tightened as the changes. This drives a feed shaft which 
pull increas \ pair of cuttit iaws DD turns both the master cam and the work 


CUTTING A BARREL CAM 
slide B, by 


and screw 


moving the block C on the 


means of the handwheel 


shown. This permits a single master cam 


to be used for several sizes as long 
the throw of the cams ire the same 
which is sometimes an advantage wit! 
ams having very abrupt rises. 

Fig 2 shows how the same machine 
can cut barrel cams and with the same 
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cros 


b 











The flue 
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er cam [The work head is driven 
evel gears from below and 1s simply 
d oo degrees, a tailstock put on to 
rt the cam arbor, and the work 


The cross movement 


ad gives th depth ot cut 


the heads r I the san I 
the same feed shaft im spite of t 
s being at right ng ther 
view shows t \ of cutte ead 
ved, the speed being changed by 
ng the spindle gears to the front 
both heads, the nndl ind tact 
Ss are single ste forging vhicl 
ds all chai f work r the 
ter can fr loosening y the 
dle The machine will cut cams up 
16 inches in diameter and_ the rbor 
1 hold” barrel ams 9 inches long 
3 shows some of the cams that have 
cut and Gives 9 wood idea of the 


rk that can be d nie 
Flue Cutting Machine 


cutting machine illustrated by 


accompanying halftone is designed 
m simple lines, and has a capacity for 
ting 1 ibes ind y1Tye 1! 1 111¢ to 














permit 


t ff at an desired length nd the 
ichine operates s to be practicall 
iseless 
Phe utte wi! l Ss lirect nnect 
means of kle-joint shaft to a 
x3-inch pulley whi should trav 
] it 200 Fre vol itions pet minut The 


tubes 


the 
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iCK ec n 
cut to any desir 
he cutter 1s ace 
the hand lever 
being provided 
release | leve 
equires b Vet 
t tubes f " 
h the tubes 
‘ in be br 
read apart qui 


IT 
I : 8 

i¢ nsick 
times ( S¢ 

] 

ead reani 
. > 
the ene ot 


luding 
Che 


pounds an 


Tie 


by Joseph 


Illinois 


An Interesting Milling and Dnilling 


Che 
ing tool 


\lsacienne 


‘| 
] 


i 


ine s 
d lengt 
1 iplis 

: W 


s( 
, 
‘ 
e\ ‘ 
14 
: ; 
' f 
r f 
ut 


pips 

f 

] ] 

ad ) 

1 Ss pl 
the 


lini WwW 


Is Del 


Clg s 


ng placed 


| Ryerson & 


Machine 


illustration 


sent 


cle c; 
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ds weignt 
1 it tl 
l that it 
yullt 1) 1 I 
1 
( rs 
r ved . 
s4 ee tiv 
{ ) T 
’ S 1 S 
T +1 m 
W 14 s SO 
, 
ng wheel } 
1 attached to 
show Chis 
11) ¢ 11) 
| id 1} 
eter. 


approximately 825 
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on the market 


Son, Chicago, 





very interest 


( societe 
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CT) le 1 
vhere 
lesirable 
f drivin 
1 ew 
le upright 
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Phe T 1 
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spind 
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ls 1 
] retwer t 
sail 
] drilline p 
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When the rod strikes the 


hole, it lifts the clutch A 


against the spring pressure behind it and 


deep enough. 


bottom of the 


releases the tap bushing 
This is made by the Tool 
Company, Cottage and Saunders streets, 


Pawtucket 


Pawtucket, R. L. 





Coil Clutch 


This is the invention of an English 


sailor who had studied the action of the 


rope on a windl: ss as it is used to rais¢ 


and the same 
the clutch 


and lower heavy weights 


idea has been embodied in 
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The springs are so proportioned that 
the 
and 


inside 
that 
yet pe sitive, 


she ck 


they are entirely free from 


drum when out of engagement 
the tightening is so gradual, 
that load without 
and released. 


They 


it picks up the 
carries it until 


trom a 
100 


made in all Sizes 
j-inch for 6 
revolutions per minute, up to 8000 horse- 


are 


drum horsepower at 


power at 60 revolutions per minute, this 
from 


clutch having a coil made 6-inch 


tock, and being provided with a 


square s 


substantial steam engine for handling it. 


lhis installation is in England, the larg- 
est yet built in this country being for 
Soo horsepower at 60 revolutions per 
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LS f an M 
EAC CLUTCH 
| , ] ; ¢ ] 
>| ( 
1 
) tI meCE 1 ly ele 
l roll, slight ti 
] i £ ‘ VOCr\ la ue 
1 ’ 
( 
] , 
i* ) 
1 1 
’ 
1 ‘ 1 
t< ‘ ; 
’ 1 } 
( ~ t 
( S hat ~ 
° ’ ’ at - : “1 4 
, ' ' 1° ; , 


will be readily understood 


that the power transmitted by any given 


size will depend on its speed. These ari 
buil In his count b the Farrel 
Foundrv and Machine ( in (Ansonia, 
Finn. wthe have dietaly snciiel then & 
many cases of severe servic 


A Roughing Tool and Holder for 
Monitor Lathe 








I { un Machiniat 
| 

é Qo Lett 
‘ Barus | e slot for 

1 } 1 1 1 
‘ ¢ f c «} WW 
+1 ; sf boring. the forged 
tool ¢ laced in the slot nd the 
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is set in the countersui 
now be that 
this manner it will 
At DD are adjus 
ing screws to move the tool in either dir« 


pointed screw ( 
hole Z. It 
the tool is 
swing on this pivot. 


can seen whi 


held in 


tion. Screw E holds the tool in pla 
when the proper adjustment has_ be 
made. The collar F is for holding screy 


DD, and reinforcing body J. 





Aluminum, Its Alloys and Impurities 


Davis 


Aluminum is perhaps the most wid 
distributed 


metallic element on eart 
Mica, feldspar, clays, cryolite, corundu 
and soils all have it in their compositi: 
and sapphi 
We 


small 


Precious stones, the ruby 


are oxides of aluminum. drink it 


every day for it exists in 


perce nt 


ages in the solid matter of a number 
natural waters. 
the 


forms 


In fact, 7.81 per cent. 
But it 


and 


earth’s crust is aluminum. 


such stable compounds 


sociates with the metalloids so tenaci 


that its reduction has only been ma 


practical and profitable within the 
25 years 
It has a great affinity for oxyge 


high 
combining with 100 parts of oxygen. 1 
valuable to the 


industry where it is added to the molt 


temperature, IIl4 parts 


I 


property makes it 


mass in small amounts to absorb 


vases, quiet th steel, and permit 

pouring of “wild” heats with the res 
f sound nd finer-grained casti 
The presence of aluminum itself in t 


there is 
he ladle to remove t! 
with the slag. 

1 


drawn into the fin 


wire (ductility) and beaten into tl 
heets (malleability). In a finely powder 
state, aluminum burns very rapidly wi 


brilliant white light and mixed w 


potassium chlorate and other oxidi 


mediums is used to some extent. inst 


flashlight powder 


if magnesium, as 


photography. 


TANIUM, IRON Si! 


AND 


Ch natural impurities that are 
dinarily found in reducing aluminum 
ilcitum, silt iron, titanium and the 
kaline metals; of which sodium ar 
potassiut re the ynmonest. | 
ever found calcium or titanium exist 
ee —— 1s 
metals vidently very easy to 
1? present 1 t] } rxite But ( 
NT) ~ an l] 
3 p ( s used The strong 
f the allovs is one containing 2 per 
f titanium, which has tensile streng 


f 32,000 pounds. These alloys are 
*Chemist, 
Ind 


Warner Gear Company, Muncie 














23, 1909. December 23, 1900. 


untersu 
dull lead-like 


The effects of 


= 
hat whi appearance. 


er it w iron and silica are that 


re adju ey make a casting brittle and hard to 
her dir ichine. An aluminum transmission case, 
sed automobiles the 
rcentages of Copper 8.75, 
yn 1.57, silica 0.87, aluminum 8&81. It 
tour 


in pla 
has be 


on had following 
ingredients: 
1g screy 
and hours to 


ok between three 


achine this; while another case with the 
Copper 6.04, 
trace and aluminum 93.64, was ma- 
hour. The 


the fi 


= llowing: iron 0.26, silica 
purities 
ined all over in only one 
of 

the 


whenever the 


igher amount copper in rst 


nple increased hardness somewhat 


*t I have found iron and 


t wid 
= lica are relatively high that difficulty 
rundi is experienced at the machines. Hence 


is advisable to keep these impurities 


s low as possible. 





Sapp 

less | 

merce EFFECT OF ALKALINE METALS 
nber Sodium and other alkaline metals are 
cent 


ry bad impurities in aluminum, especial- 


in the alloys low in copper. While 


nd they do not affect the physical properties 
act to any extent, if in small quantities, they 

,; cause them to corrode very rapidly. as 

. shown in the illustration. The were 
osed o1 te ( tio1 f moisture 

> 1 other atmosphet onditions My 
inion is tl he presence of copper 

the alloy is an aid t rrosion, as 

ese two metals are relatively far apart 


ectrochemically. 


When moisture gathers on the surface, 





, potential is set up, thus forming an 
ae tri current t berates ne atom 
Un hydroget wl s replaced by in 
n of tl S f p ssium ir 
tever alkaline etal is present Chis 
s an alkaline hydrate that in turn 
cks the pure aluminum and displaces 
e alkaline metal whic! mbines with 
t e more nascent OF] nd so continues 
definitely in destructive cycles 
\ solution of sodium chloride placed 
‘ glass jar wherein are placed tw 
; ctrode Ss, onc of me nd ¢ f pure 
luminum, connected with a picce of wire 
m becomes clouded with  insolubl 
iminum hydrate The corrosive a 
sea water, which contains these Its, 
nm aluminum-copper alloys, low 
pper, bears this pothesis t as cor 
t These allovs will als rrode f 
e same reason if brought int nt 
ith damp earth for any lengt! tin « 


aluminum castings should be fro 


nce, 

‘ted as much as possible from direct 
posure to the weath 

On the other hand, aluminum bronze 


-incorrodible under these sai ‘ond 
ns but this is wing to the fact that 


aluminum present has united with 


and fi rmed a 


th 


copper 


copper compound of 
per. As 


1 the 


1 ac 
ad as 


potential between copper 


und is not great, 
not 


hydrates there is no corroding 


compe 


copper itself is affected by 


ese 


existing 


ences 





right like the pure aluminym but have 
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\LLoYs 


1 
l 


ALUMINU M-COPPER 


As to alloys, aluminum bines to 


“97 
CO 


some extent with all the common metals 
except lead, and also with many of the 
rarer ones. The principal alloying ma 
terial is copper. It forms two sets of 
alloys: one with the aluminum low and 
the other with the copper low Chese 
two metals unite to form a chemical com- 


that 1s 


or 


ound, with a formu 


7 
i 
hard and crystallizes out in a matrix 


pure aluminum. This increa com- 


pression and breaks the fibrous 


1 1 


of the pure metal; thus m: 


bore, ream, and cut sn hreads. The 


tensile strength of these alloys, low in 
copper, is increased from 12,000 t 20,000 
pounds per square 11 


Notwithstanding the fact that most 
to 


gained 


founders are running the copper from 


8 to nothing is when 


I2 per cent., 


cent. is used, as at this 


over 4 per 


point 








EFFECT OF AT ON 


VOSPHFEI 


ALUMINUM CON NING ALKA , 
MI \LS 
: | 7 . _ 
the alloy has re ( ghest effi- 
nt str gtn nd the t tii addition 
tT \ ’ t | +1 
r ¢ per only in Si veight of ce 
] ( r wter ~— 1 ' — 
irpenter a } wards + he 
‘iloy Research Committee, stat in their 
norts “that ver 4 —_— i ears 
decrease in d t vit t cor 
responding 1 ca ( { 


I t < ntain \ Io ‘ t ? oppe r 
nor under 7 p t \ br with 
QO2 m ent f al 1 of p 
per makes x I Bevond 
iO pe cent. thr reed ? brittle 
Continued heat sucl tl f fric- 
t n enlar res tl T Is | ike ‘ the 
metal weaker Anneali Is has the 
same effects Tl se p erties re mM 
mon with manv other br ‘ but the 
sup ri r strength d A ng q litie ¢ 


IIT! 


the aluminum bronzes make 


of 


better as a be 


the m tar 


ring metal. 


In 


alloying, should be 


after the 


ist 


tne bronze, 


remelted at le twice 


iS only the best service in be obtained 
when they are homogenge s, and if only 
melted once, there is more or less seg 
regation 

Brass is much improved by the addi 


tion of aluminum in 


percentages of 


i to 10 Excellent astings are thus ob 
tained owing to the fluidity in pouring 
that is due to the presence of aluminum 
ind the freedom from blow holes It 
strenethens rasses ¢ nsidet bly \ brass 
taining 64 r cent. copper and 36 
pel nt. of zn S tensile strength of 
about 28,000 pounds per square in 
while — the ddition of but 2 per 
ent. of al n raises this strength 
605,000 is per square 1! 
hese br es he forged at a red heat. 


irning out 


the zi nd changing the composition 
when remelting Hercules metal is an 
aluminum brass that contains iron. 


cent. of zi torms a solid solution that 
qaoes not stal t like « ppetr Ry 
solid s 10 nt that the particles 
becom« S 1 tel ixed that the 
highest microscope cannot detect the two 

¢ ] + +1 | 
metals and y ey are not in compound 
with eacl ther 

If th ‘ontent of zine is under 15 
per cent., tl lovs will be soft e1 re 
to be draw rolled but from ts 
20 per t 0 ‘ ( best i] \ I 
castings \ 5 per ent. the i 
extren | d though f ther ( 
tions eas tive Silk strengt s 
high S 25 oO ) 1 nd t t Tr 
wh ( | as .) S( iré 

{ 

their rdness kes them imp tical 
for ¢ eT il use 


llovs st ‘ It, ; g 
nit r ? ? Sj } le 
1 by vap t d the fact that it 
ré res f the l] ing :¢ 
S¢ re sift t not] 

Phe ll ver ssceful wu 

\ l \ 

lightness ; ‘ , 

d. wh viel ae 
wiere eat § ( oth ] rig lit ( ‘ 
quired 1 ( 

I NX Fl 

Nickel] f nm important 1] with 
] slike er ‘ d 
fey 1 « 1) ad wit +] f 


( her ed t! ] t t] ] ) 
Only thos 1 less © ner 
cent. of fel are af +: ! bens th. 
hardnes j , ] -_ 
{ ‘ \ ¢ 











( \ wire I COp] d 
7 ‘ 7 ’ | 
s t ( St witli it is I ten 
t nick« illovs do 1 ré 
corrodit 1! es as wel 
t the illo. 
\! NUM GNES \ 
[he pl f SI 
1) iPitive di 
la s but ct 
| 1 1. 
l | ( ( ST) il | 
] ¢e to tl exceeding | tre 
1 witl ir strengt 
itselt s t 
. @ 1S U | 
a o 4] 
{ per t ’ 
( ) 1! suitable f G 
rm | le hetwe re 
‘ , e) > per cent. the all 
f working ds the 
1 . ( il at 50 
I the e crun b sil\ wit! 
t] d \l esiun rol ilmost 
well ) 1 1) s | yreat 
1lize it t ) 1 mbined 
ON the iminum, with a very 
b ett t to the ie 
r ] nN) magnesium alloy is far 
r to an f the other ad WwW e it 
1 tor t 1 t it we dl peedil 
pplant the 11 thre ite bile nd 
( per, lead, nickel and her metal ( 
times alloved with it wit od re 
l S \1 all k wi is mavl liu ] 
the following analysis \luminu 95.50 
per cent magnesium 1.50 coppel 1.50; 
nickel, £.50. The composition ries some 
] t thi im an average all 
\lagnalium is not affected by organi 
Is and therefore may | ed with 
itisfaction 1 oki utensil nd 
ther culinary appat itl 
\IANGANP CHROMIUM ANTIMONY AND 
BISMUTH 
\langanese, like maegnesi d zine, 
rms a solid solution with the al inum 
whi used under IO per cent but be 
vond this it erystallizes out and becomes 
te hard for radi ry On ercial put 
pose Five per cent. will make good, 
ng alloy. The tensile gth of an 
y of copper, zine and num, to 
vether with manganese, has been raised 
hig Ss 35,000 pounds per square 
\lmost all metals alloying with alumi 
in ( a tendency t harden t 
Chromium is an excellent metal if used 
mall quantiti lwo or three per 
( 1S i] tl at allow ble f iT ver 
I the llovy be cs very | THs nd 
s malleability nd when 5 per 
( it is unworkable 
\ntimon nd bismuth have not as yet 
( used witl success Phe O1VE 
glomerated§ structure to the allo 
whi is very brittle nd breaks with an 


thir 


Ar 


Amé 
d 
is 


rsity 
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Forthcoming Meeting 


rican Society of Agricultural Engineers, 

annual meeting, Decembe 28.99, 1909, 

Ohio F. W. Chase, secretary, Uni 
f Nebraska L.it In, | 








Minneapo!is | 


Minn... pl: 


A. Endrich & Sons, Frankford, Penn 
erecting ] 


will enlarg it 


e its 7 


a three-story addition 


to rewery 
The Milton Rogers Estate’ will erect 
garage at 2105 Farman St... Omaha. Ne 
It is reported the Pullman Car Company 
Chicago, will erect a plant in Detroit 


MACHINIST December 23. 1909 
is Errect oF TIN Business Items 
g lin ses great brittleness eve when 
st dded n ver mall q tities Phe 
! tT ture . ar white crys alline rhe machine tool equipment of the Dayt 
tt iT | t ng 10 per livdraulic Machinery Company has been s 
" \ | to the Vatterson ‘Tool and Supply Co... Dk 
t t tin, a rding t \linet soa ; 
: ton. Ohio 
7 F it Sc tensile streng ? ! . , 
: sige rhe Chicago offices of the Reeves Pull 
> i ' . itt , 
+s‘ Pp “ yet Company have been moved to larger quart 
111 est seless l { at the northeast corner of Clinton and Mon: 
] A > tl It, g streets \ plete stock of power-transn 
, sion appliances will be carried Ek. O. Wints 
( 1 if ~ . 
owd is maniugel 
; The Mumford Molding Machine Compatr 
I Cas " sc 1 Castings has been vanized and will sell the found 
| s} t thine ul stiff molding machines heretofore sold by the E. | 
< f pri ' ’ es Mumford Company, of Philade!tphia r} 
, 7 molding machines will be manufactured 
S 111 ( | | : . - 
nat the new compan v the Q@ M. S. Compar 
t recom ended Weve Phes at DPlaintield, N. J... and the Mumford M 
il] re t ible t 1 the pure ing Machine Company wil! have its sales 
liv , nd | e hee sed as solder, fice at 20 Chureh street, New York ¢ 
: > ; ' W. D. Sargent is president and E. H. M 
but with n narked s ess wing the ; ; . 
3 ford vice-president and general manage 
, | ] , 
( ‘tl i W! the new company 
nre nts Jou ting dsthe 
stant forn if il In xicle 
} ] . + hold . ee 
I t pr st l T iKINg Nor B O t 
usiness /pportunities 
Smal 1 nts of uminum added to 
tin as a irdening agent exert a very 
] : ] t ] 7 ' ] , th) f 
beneticial effect uit Iter Ciigth © Byron Reed Company, Omaha, Ne v 
tim the ill has a disp sition to dis erect a gz 
Integrate J. Ih Clifton Peru, Neb will erect 
Jacksmith shop 
TUNG ( \l ND MOLYBDENUM ee ree ere : 
J. S. Cris'er will erect a x ct \ 
lunest hard duminun ind in Rice Lake, Wis 
cre es thre resist “( te rrosio. It Nels Rasmussen, University Place Ne 
mav be sed it small quantities in the uuilding rarage 
presence f other metals, with great sat rhe Sandstone (Minn.) Creamery Comp 
- will erect a plant 
isfaction. \ tungsten alloy is used in 
| : t] nam I. J. Ilumphrey will erect a= shingl 
ro to som xX nt under 11¢ allie . 
pe ae . . ai Florence Wash 
if ‘olframium rj ver cent. alloy a 
of Wolira en \ ¢ I i i rhe Oswald Motor Company, Goshen, | 
snHows i tensile streneth ai hittk highet will enlarge its plant 
than the aluminum-coppet alloys of th Ilenry Gruenberg will erect ao blacksn 
me descriptiot1 shop at Verdigris, Neb 
7 °, . ; . - 
Cobalt and molybdenum are also good The Nebraska Cement Company. Supe 
hardening nts but are not used to any Neb., will erect p-ant 

. The Ci Carriage “ s ‘or ay! 

extent. owine to their high cost. rhe See Works, Fort Way 
Ind., will en'arge its plant 
A. Freedman will build a garage at 
CL ONCI SIONS —— : . 
Lake Dri Milwaukee, Wis 
The inun 1] strv is in its in The National Produce Company. Sioux | 
fancy wot loubt in time al lowa. wil rect a creamery 
< ' y ) ‘ t 4 i , ! at . 
lovs will be. prov d that will surpass The National Lock Company, Rockf« 
, , Ill., is erecting a new factory. 
nv t present se The de 
' rhe Western Banana Crate Company. Ls 
velopn t t thre tor ir I pr ess = o) . . 
t ! Crosse, Wis., will build a plant 
. ° 1 x .97 
nN ‘ mation Bal ( wd res nes 11 . ° P . . 
aviall ' rhe plant of the Pulaski (Va.) Fo 
7 ? . . ) ] ‘ 
electrical phenome! re al g e at and Machine Works was burned 
tention of metal ists to this element rhe Tri-City Plate Ice Company. Dave 
f the metals ] den it to me ex port, Towa, will erect an addition 
ii i i 
ent Nt most f them form sucl ol The Conradson Automatic Lathe Compat 
elomerat aw ¢ es that their us < Madison, Wis., will erect a factory 
ios a ’ ener and a 1 The Woodward Governor Company, Roi 
' ford, Ill... is erecting a new plant 
lovs are the 1 st set thie utomobil : 
1 ] l The American Cotton Oil Company, Gutter 
. liycty er s thev fine 11S¢ aie : 
Indust W nC > . berg. N. J.. will build two additions 
s — roan .s + (ring 
o 4 1 SS10O1 tel rank cases, steering > . ‘ 

: ' ? 3 R. HH. Dunean, Dubuque, Iowa, will ere 
spidet nd sings for gears in_ the a factory for ceiling and cornice work 
controlling appar s. Bronze alloys have Godfrey & Sons, Milwaukee, Wis W 
been ed as bearing establish a creamery at Tomahawk, Wis 

The Flour City Ornamental Iron Work 
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rhe plant of the Seneca Chain Company 
nt, Ohio, was burned Loss, $150,000 

The Manhattan Oil Company, Des Moines 
va, will erect a plant in St. Paul, Minn 
Henry Doerr, of the Minneapolis (Minn 
i Company will erect a $25,000 garage 
The Colburn Automobile Company, Denvet 
lo., is having plans drawn for a new plant 
The Centennial Flour Mill, Milwauke Wis 
s burned. Loss 
rhe United Wireless Telegraph Company 


New York, will erect a plant in Jersey Cit) 


he Model Mills Company 1’! lelpl 
nn is erect 1 new ve-st \ ding 
A. M. Weidenbach has secured a f inchis 


A machine shop will be erected at Eveleth, 
linn.. for the Adams Mine Stripping Com 
\ 


M. R. Water & Son, 1400 Hennepin avenue 


nneapolis, Minn will erect $12,000 
Che planing mill and carpenter shop ! 
(jiieat Falls (Mont.) Lumber Company were 
rned 
Che Glazed Cement Sewer Pipe Compan) 
la na Wash wil erect a plant in 


inenton 


rhe plant of the Preston Brick Compan) 


ndry 

Thorn Architect | n Works Philadel 
ia, lfenn., is making extensive terations tf 
ts plant 

rhe University ef Pittsburg, Penn., is mal 
ng preparations for the erection of 24 new 
uildings 

The Mechanical Rubber Company, Cleve 
nd, Ohio, will erect tw additional factory 


dings 


The Firestone Tire and Rubber Company 
kron, Ohio, is having plans prepared for a 


new plant. 


Mike Maroney, Storm Lake, Iowa, will re 


del an existing blacksmith shop into a 
wagon shop. 

The Alva Mills, Frankford, Philadelphia 
enn making rugs and carpets, is erecting 
an addition 

The National Tube Company has made an 
appropriation of Savz.oo0) for improvements 
to its plant at Kewanee, II. 

W. Ames & Co., Jersey City, N. J manu 
facturing bolts, spikes and bar iron, will erect 

new plant 

Cc. Schmidt & Sons, Philadelphia, Penn is 
uilding an addition to their rewery t cost 


bout SS 000 


The plant of the Colton Combinat 
Company. Easthampton, Mass., will be n ed 
to St. Albans, Vt 


The Lapointe Machine Tool Company, Hud 
son, Mass., has awarded contract for an ad 


dition to its plant 


The Milbourne Lumber Company. :’hilade! 
hia, Penn., is going to make extensive a 
ons in engine room 

The plant of the Corn Belt Packing Com 
| y, Fort Dodg lowa, has been destroyed 


v fire. Will be rebuilt 





The Schatz Manufacturing Company. Poug! 
eepsie, N. Y., is putting up a new plant for 
anufacturing hardware 


The Cupfer Bros. Company, of New York 
manufacturing embossed paper, wil! erect a 
plant in Worcester, Mass 
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The Hyde-Murphy Company. « Ridgw ] Machir Mat set ne ¢ 


Cc has chased plant 
T) 
the man ctu I ( s 5 
li. M. R s Db Oo. 1 \ 1! 
L.lovd ect . dir 
k fac \ Brig ! 
he ore I ( - 
I I 1 | ‘ , ‘ 
onl Wis } ‘ j ) 
, F ; o \ , ‘ 
its plant to cos ' > P 
I} { Rvd & A ( 1) ' 
I I ] ds 
, id O74 
rhe I l \ M ‘ 
pat Ih le | j OT | 
has } sed os new I ~"" rs 
r" ‘ j , } ys \ 
N ’ Sy Ad | Ml 
were dest ved ‘ ] SN Ss ObL COD | N ) t ' I; n f Supp 


pany Lbris ( | oo me 
ng t d g tme l | 
r) \ ! ‘ ( ! a “ 
( u In \ ‘ “ I 
f nd 2 ‘ 
1) = ‘ 
I} ¥ lelpl ! I ! 
( many W a i | 1 7 " . 
. » a { j iM —~ 
I ning 1 \ ] lule 2042 
Bal Man g ( i ng , edule 204 
lex was des l ss, STD 000) 
I Internatior MI hit | S 
( " \ sy 1 ad \lass 3 7 put 1) 1 ’ . 
nev - ; ; 3 ma New Incorporations 
} ’ 


Favenport, Iowa, manufacturers of sash and Plotner Can ¢ iny. B n, M Man 


d 5, Was destroyed fire Loss i t ‘ ( | ! 
S* Oho cbOn i! | ~ \ | | 
Il. Kk. Soule, representing the National Bri inter ‘ ‘ wre (" ! It | 
ettiny ( pany NI s is n XN \ ‘ ~ “ ly l \ 
templatin the esta s nt 1 plant in Sand N. | rR 


rhe Met lect I n Gempan \I ‘ 1 ‘ we. Chif 
Since. ue Sa teal ok Gaia 9 oe i. Capital 

Dog $100,000 in. Ty. « a. ¥ 
purlfiving wate wy 7 ‘ ee 

rhe Puritan Elects Ileat ( pany, I 
troit. Mich will dai new plant for the Sauer I ‘ x ¢ ( den, 
! nutacture ele ] I eat g Dp N | M 


polances, et 

The W. HI. Compton She Company, New 
ark, N. J... will erect add s t ts plant Re e Elect Compan ‘ » TN. 
including forging shop and a genera! man ! { | 
facturing building 

The plant of the Gheens Manufacturing 
Company, Lincolntor N. C.. Was ned lark S ire Aut ‘ nd Taxicab Com- 


Less, £20,000 The company made all kinds l |’ 


| = M 1 deal 
of wooden products . tor et Capital S500.000 ( 
rhe plant of the Racine (Wis.) Manufa ment F. Robinson, | 
1 y (Company was destroved by re L.oss « ‘ Eng F . ~ 
if ee he company manufactured x 5 Vl r nd gas " 
t rriace wodies. etc 
irriag di Capital. &150.000. It porators, F. C. Eddy, 
The Gardner Machine Company Beloit 1. S. n, | 1. P ars 
Wis manufacturing disk grinders, has ! 
' Roches Ca Companr. Rochest N.Y 
creased its capit stock to $100,000 ind \ 
contemplate erectit a new factory in the ao - or 
rit S25 ) I . i. a a H. E 
Kx { T \ R I I et 
rh West Stee ( ng Company, C’'ev 
1 Ball { 1 T ° tianng J 
lepd, Ohi making ste stings vy the n " ; , _ ~ 
M t 1 dea n pane leather loth 
verter p ( S } S ed Ss plant and By j 
; et ( t . 0.000 ive tr 
Bi sta ] ng ‘ ‘ + x pMniy s 1 . \ De < , ; nat, 
Ss lile ass esident 
custings for the autor e and general trad é, , 


The plant of the Wonham & Magor Car anda Vaper-Vecsem Heating Company, Comien, 

, faeture heating nppoarat 7 - 

Manufacturing Company, Athenia, N. J.. wa ~ 2 ~ bly — 
: ital. §125.000 In rporators \. M. Garrison, 


destroved by firs | ss, about S70.000 Plant 
: , —_ . ( ( Ss kes S w S 
will be rebuilt Machinery for the manu x A , 


facture of steel and wood industrial cars Victor Motor Truck Company, Buffalo, N. Y. 
will he needed Mat ete, 
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Incorporators, HH. B. 
B. E. Neal. 

Iron Company, 
flatirons and 


Capital, S30,000 
Clark, O. L. Neal, 
Patent Steam Flat 
York. Manufacturing 
Capital, $50,000 
burgh, W. E. 
The Union 
Manufacture 
Capital, $30,000 
Geo. W. Borne, 
Gross-Brown Manufacturing Company. Gales 
burg, Ill Manufacture and ice 
cream freezers Capital, Incorpo! 
ators, A. B. Brown, J. Michelson. 
Somerville Works, 
Manufacture ranges, 


New 
hardware. 
Incorporators, J.  Gins- 
Jacobs, J. 8. Watson. 

Works, Lansing. 


goods and automobile 


Mich. 


sup 


srass 
brass 
Incorporators, C. F 
Dadie, ete. 


plies. 
Coda, Jobn 
refrigerators 
SH0O.000 
Gross, Lb. 
Stove Somerville, N. J. 
heaters, ete 
Michael 
‘Ten Eyck. 
West 
engines, 


stoves, 
$125,000 

Chas. L. 

Motor Car 
Manufacture 


Incorporators, 
Voorhes, Jas. l. 


Capital, 

Baum, 
Flandrau Company. 

Nyack, N. Y. 


motors, 


machines, carriages, flying miuchines, ete 
Capital, $52,500. Incorporators, D. T. Wil 
son, R. C. Wilson, W. Moffat, New York City. 


New York Wire and Spring Company, New 
York Manufacture wire and wire products 
nails, ete Capital, S50,000 Incorporators 
R. C. Moodey, Painesville, Ohio; W. A. Com 
stock, Cleveland, Ohio; G. T. Church, New 


York City 


Want 


Rate 25 
fhout sir words 





Advertisements 


insertion 


cents per line for each 
adrertise 


make a line No 


ments abbreviated Copy should be sent to 
reach us not later than Friday for cnusuing 
weck'’s issue tuasicers addressed to our care 
will be forwarded ipplicants many spect{y 
names to which’ their replies are not to be 


forwarded hut repli will not be returned 
If not forwarded, they will be destroyed with 
out notice No information aire by us ve 
any advertiser using boa 
letters of 
ralue 


hamber 
recommendation or other 
should not Ie inelosed to 


garding 
Original 
pape x of 


unknow correspondents Only hona-fide ad 
rertisements inserted under this heading \o 
advertising accepted from anu dadgenenu, as 


charaing a fee for 
wages of 


sociation ol indiridual 
“registration.” or a 


successful applicants for situations 


COMMISSION O 


Situations Wanted 


Classification indicates present address of 


advertiser, nothing else 
CONNECTICUT 


Successful 





superintendent of experience in 
the manufacture of small parts for a compl? 
cated machine, capable of handling and carry 
ing on systematle nd orderly and economical 


production : now employed. Box 900, AM. MA 


MICIIIGAN 
well up 
tool room. prac 


by tirst-class mechanic 


machine sl 


Wanted 


in modern shop and 


tice, position as assistant superintendent or 
general foreman can furnish best of refer 
ences: loention not material tox S, Am. M 

Shop superintendent or foreman practical 
mechanic and executive in machine building, 
cost reducing and up-to-date methods of man 
ufacturing interchangeable parts 20 vears’ 
experien wst of references. Box 17, Am. M 

NEW JERSEY 

Expert technical machine designer with 
eight vears’ experience on laundry machin 
ery, electrical apparatus, punch presses, mail 
ing mechines and high capacity multiple op 
eration, machine tools of various kinds de 
sires chan Box 10, AMERICAN MACHINIST. 


Salesman Machine too! salesman as. sales 
manager, having 15 vears’ experience. both in 


the manufacture and selling of machine tools: 


competent judge of eondition and valne of 
second hand and familiar with all makes in 
the om] States nN give est of reference 
tox THO, AMERICAN MACHINIS’ 

Office executive and systematizer., 33, thor 
oughly trained, seeks responsible positior 15 
vears’ machine manufacturing experience 
master of all office details, excellent corres 
pondent experienced advertiser, good exeen 
tive ability and an rganizer with capacity 
to ad things references the best Box 6. 


AMERICAN MACHINIST 


AMERICAN MACHINIST 


NEW YORK 
draftsman 
graduate, 
Am. M. 


and de 


Engine designer and mechanical 
with shop experience, 33, technical 
desires responsible position. gox 12, 
draftsman 
responsible position with pro- 
Greater New York; good 
AMERICAN MACHINIS?®. 

Position in New York City wanted by me- 
chanical-electrical engineer; fifteen years’ ex- 
perience, design and construction of machinery 


Thoroughly 
desires 
concern in 
mechanic. Box 991, 


competent 
signer 


rressive 


and buildings, shop and office systems, tests, 
reports; graduate Massachusetts Institute 
Technology ; now employed Box 20, AM. M. 

Salesman, with thorough technical educa 


ticn and nine years’ successful selling experi 
ence requiring engineering ability, wishes po 


sition with manufacturers of power transmis- 
sion machinery and = specialties: automobile 
accessories or any device, the sale of which 
requires a man of his caliber: highest refer- 


Box 990, AMERICAN MACHINIST. 


erces, 
PENNSYLVANIA 


Position wanted as assistant superintendent 
or general foreman by practical man under- 
standing rapid production of interchangeable 


parts, raw to finished product; also tool de- 
sign for same; now holding similar position. 
Box 11, AMERICAN MACHINIST 


Help Wanted 


Classification indicates address of 


uivertiser, nothing else 


present 


ALATAMA 


Wanted—aA machinist who is fa- 


first-class 


miliar with pattern and jig work: steady em- 
ployment to the right man; only reliable, 
sober men need apply J. (. Burns, Superin 


tendent, Continental Gin Co., Prattville, Ala. 


CANADA 


Wanted 
manutacturing 


a department 
small and 


General foreman in 
transformers in 


large sizes Apply stating experience to Ca 

nadian General Electric Co., Peterboro, Ont. 
CONNECTICUT 

Wanted—Tool draftsmen; preferably those 

l ne had experience on automobile tools. 


avi 
Apply to the Pope Manufacturing Company, 


Ilartford, Conn 


Wanted drafts 


Experienced mechanical 
i manufac 


men for detail work, in a concern 
turing general ro!ling mill and hydraulic 
machinery State age, experience and = salary 
expected Box 796, AMERICAN MACHINIST 





ILLINOIS 


engineer, draftsman 
uiilding 
sheet-metal 


Wanted— Mechanical 
and designer, exclusively for 
automatic machinery and dies for 


presses, 


work: state experience and give references; 
ocation Middle West Box 15, AMER. Macu 
Wanted—-Diemakers: high-grade men_ for 


small accurate work: toolmakers for gage, jig 
and fixture work: milling-machine operators 
for tool-room work: automatic screw-machine 
operators for Brown & Sharpe and other au 
tomatic screw machines: on this line of work 
we pay competent men 39 cents per hour 


added premiums will make this rate average 
#2 cents per hour; hand screw-machine op 
erators In answer give full information. Ad 
dress Department 1056, Western Electric 


Company, Chicago 


MASSACHUSETTS 


Wanted-—A_ general 
large manufacturing 
New England: salary 
Address “M 


superintendent for a 
company in southern 
S4000 to Sooo per year. 
AMERICAN MACHINIST 


MICHIGAN 


Wanted—Ten first-class toolmakers who 
ve tools and understand jig and _ fixture 
work: customary wages Box 936, Am. MA 
Wanted—-Experienced gunbarrel and = gun 
frame blnet lease state experience. rate 
of wages expected, et Box 3, Amer. Macu 
Wanted —First-elass tool-room foreman” on 


jigs and fixtures: one who can get rapid and 

accurate production from a first class equipped 

tool room Box 935. AMERICAN MACHINIST. 
MISSOURI 

Wanted Mechanical 

had experience kk 


chinery 


erences 


draftsman who 
woodworking ma 
and give ref 
MACHINIST 


signing 
state age, experience 


Apply Box 14, AMER 


Wanted—An 
of machine shop 


experienced man as foreman 
employing about 100 men, 
who thoroughly understands the manufacture 
of woodworking machinery must have oe 
cunied similar position: applicant will state 
and give references Box 15, 
MACHINIST 


experience 


ie 
AM IOAN 


December 23, 1909. 


NEW YORK 


A thoroughly competent web print- 
ing press draftsman; man of experience and 
ability can have permanent position at high 
salary; communications confidential. “W. W. 
C.,” AMERICAN MACHINIST. 

Wanted—For New York territory, an ex- 
perienced printing-press salesman to represent 
an old established concern: only competent 
men need apply, stating salary and full par- 
ticulars; confidential. Address Box 18, Am. M. 


Wanted 


Wanted—-First-class hand screw machine 
foreman: job also includes two Brown & 
Sharpe and one large sized Gridley auto 
matic: man must be resourceful and _ first- 


class handler of help; good pay to the right 
party. sox 16, AMERICAN MACHINIST. 


‘Vanted—A competent translator, from and 


into German, of catalogs of machinery; work 
to be done at home and _ furnished neatly 
typewri‘ten; state nationality, where edu 


cated, business experience and references. Ad 
“Naanusa,”” AMERICAN MACHINIST. 
to tuke charge of shop pro- 
extensive practical ex- 
perience; good organizer; applicants please 
give full particulars. Niagara Machine and 
Tool Works, manufacturers of punch presses 
and sheet metal machinery, Buffalo, N. Y. 
Shop superintendent wanted to take charge 
of machine shop, structural shop and foundry 
near New York, making power transmission 
machinery, conveyers, etc.: experience in the 
manutacture of cast-iron pulleys 
hangers is essential: a good salary will be 
paid to a bright, hustling, practical man who 
ean handle about three hundred men, take 
charge of manufacturing, and at the same 
time reorganize and repair a plant equipment 


dress 


Superintendent 
duction; must have 


that has been somewhat neglected Address 
reply, stating experience to “Superintendent, 
PP. O. Box S24, New York.” 

OHIO 


Wanted 
troubles. The 


Wanted—Mechanical and electrical fore- 
man, experienced in electric and steam power, 
heat, light and general millwright work: cap 
able of having complete charge of power p'ant 
and all machinery with a large manufactut 
ing company Box 19, AMERICAN MACHINIST. 


Machinists—We 


First-class machinists: no labor 


Ileisler Co., St. Marys, O. 


are increasing our output 


and invite application from machinists with 
experience on planers, turret lathes, boring 
mills, miiling machines, screw machines, ete. ; 


state fully, experience and wages. Foos Gas 


Engine Co., Springfield, Ohio 
Wanted 


First-class machinists, toolmakers, 


die sinkers, lathe, planer, drill press, screw 
machine, boring and milling machine cper- 
aters, wood patternmakers, brass mclders, 
polishers, buffers, finishers, spinners, mill 


Wrights, hammermen and blacksmiths who are 
seeking positions or desirous of improving 
on those which they have, to register their 
numes and addresses with the free Employ 
ment Department of the National Metal 
Trades Association Address Commissioner's 
Office, 605 New England Bldg., Cleveland, O. 


PENNSYLVANIA 


foreman: first-class man on 
metal specialties; good posi- 
man: state fully experience 


Power press 
large and small 
tion for the right 


and salary expected Box 7. AMER. Macnu 
Wanted-—-Foreman for small shop manufac 
turing medium weight specialties: must be 


methods and systematic; 
married: a 


familiar with modern 
state age, experience and whether 


good salary will be paid to the right man. 
Box OSS, AMERICAN MACHINIS1 
Wanted—Superintendent for foundry and 
machine works employing from 150 to 200 
hands engaged in manufacture of single and 


four valves automatic engines and = general 
foundry work: must be thoroughly abreast of 
the times, practically and theoretically cap 
able of taking entire charge of manufacturing 
departments and of acting in capacity of ad 





visory engineer: position open January 15, 
1910 Address, stating experience and with 
references, “Inertia,” care AMER. MACHINIST. 


RHODE ISLARD 


Wanted—Twenty-five first class toc de- 


signers: steady employment for men who can 
do the work in a satisfactory manner Ad 
dress The Taft-Peirce Manufacturing Com- 
pany, Woonsecket, R 


first class tool and 
perforating and bend 
employment for men whe 
satisfactory manner 

Manufacturing Co., 


Wanted 
die makers on 
ing dies: steady 
can do the work in a 
Address The Taft-Peirce 
Woonsocket, R. I 

Wanted Twenty-five 
men to design 
the economical 
able machine 
capable men 
facturing Co., 


Twenty-five 
blanking, 


experienced drafts- 
all classes of special tools for 
manufacture of interchance 
parts: steady employment to 
Address The Taft-Peirce Manu- 
Woonsocket, R. I 














December 23, 1900. AMERICAN MACHINIST 57 


1909. 
: times which we wish to have done outside of The Bristol Company, Waterbury, Conn 
Miscellaneous Wants our own factory, such as gear cutting, ete. Bulletin No. 114 “ ii - oe Li; » omnes 
Matheson Motor Car Cvo., Wilkes-Barre, Pa. segs oe » Geacrmg tecerems em 





‘ali > . or free i () - i » ig | 7 = Por "ASN “e ‘ ac - . 
b print- Caliper catalog free. E.G. Smith, ¢ olumbia, Pa. Wanted To purchase a —eshiee ond for pressure ind vacuum. Illustrated, 4% 
ce and We buy or pay royalty for good patented foundry business, employing not less than P&ses, 8x10'4 inches 
| ig achine or tool. Box 282, AMER. MACHINIST. fifty ‘n; : ave i *stablishe rade : 
at high ; \ 4 —, me n must have an established trade, Harvey Hubbell, Bridgeport, Conn Sup 
Vv. W. Light, finé machinery to order; models and ‘Show good profits and good reason for sell » ” 
ectrical work specialty. E. O. Chase, New ing; purchasers wish business to combine plement No. 12, describing shades, shade 
an ex rk, N. J. y with other lines now being manufactured. holders and lamp guards. Illustrated, 40 
. When writing give full particulars Box ‘ : 
yrese Mac -_ ales . fal “ —— nail —_ - pig i i Ss. 02 ages. 81 x6% Cc ~~ 
present Machines designed ; automatic spe¢ ial. Prac 940. AMERICAN MACHINIST. pages 2x6 inche 
apetent tical working drawings. C. W. Vitman, 3519 oe . : , T) ee ‘ - ' on 
nN par lvrankford Ave., Philadelphia, I’a \ speemetares fac a a from New Phe Cincinaati Bickfers tesl Company 
Am. M. “spare ERD Re Ta MRPs . an or ity. modern machine shop equipment; Cincinnati, Ohio Loose leaf catalog of up 
moet Special machinery accurately built Screw ”foot to 7-foot planers: 12 to 50-inch lathes: < ; 
lachine achine or turret lathe work solicited. Rob ling ac , , : right drilling and tapping machines Illus 
wna & os gy c and wa a milling machines; radial and sensitive drills; 
a. rt J. kmery & Co., Newark, N. . shapers, slotters, grinders, ete.. new and mod trated, Yxl2 inches, paper. 
Pw Light and medium weight machinery and ern; ten ton traveling crane; als atte T ; 
) as < i ' i ’ : i £ i i o pattern Josep verso So ‘ cago ' 
: be aw iuplicate parts built to order: tools, jigs, etc. department, foundry and smith shop; rail Joseph 1 Ryerson & me . hicago, I! 
gn MacCordy Mfg. Ceo., Amsterdam, N. Y. way siding in works suitable -for making Ryerson Rete nee Book, containing list of 
m i Arthur C. Mason, designing engineer: prac steam or gas engines, pumps, compressors. stock of iron, steel machinery, et: Illus 
ene ical working drawings: special machinery motor trucks, or other medium weight ma trated, 580 pages, 4x7 inches, paper 
work jeveloped. 227 Canal St. New York City chinery: will manufacture on contract’ or : 
neatly ; > el te Tie akiy might take up the manufacture and sale of The |] I Lord Company, Meadville, Pent 
edu lDbrawings for automatic and special ma cood article if desired tox 9 AMER. MAcH. % log N , : : , 
; Ad hines made: designing pumps, attention Catalog 0. 6, Showing tools for plumbers 
riven. Address “Mechanical,” Box 1, AM. Ma. machinists electricians, blacksmiths ete 


D pro- ag like ol contract with machinery Forty-eight pages, 4'.x8 inches, pape 
il ex uilders to furnish castings of medium weight 
or a € Ilydro Manufacturing Company, 720 Lewi 


please Lewistown Foundry and Machine Company, 













































f Lewistown, Pa. , , , ' > , ‘ 
4 and pie ; ? For Sale—Small machine shop, well Block, Pittsburg, Penn Catalog describin: 
resses Wanted—Samples of tools for flour mill equipped on belt railway ; lot 250x150; $2500, Hvdro recordin eas volume and _ velocity 
. oll corrugating machines 1”x1\4”-—-16, 18 Reasonable terms Patterson & Norred, Real ’ ig sf 
harge ind 20 corrugations per inch Box 987, Estate & Insurance, Chattanooga, Tenn gages. Illustrated, 8 pages, 6x Inches 
indry \MERICAN MACHINIS?. an ' 
aakas : : For Sale rhe machine and tool equipment Wiener Machinery Company no 8 060Churel 
| n Special inachinery developed ; practical formerly owned by the Dayton Hydraulic Ma "Eas a , 
1 the orking drawings prepared by experienced chinery Company, of Dayton Ohio This Street, New York Folder illustrating and 
— designers. rhe Engineering Service Co., 413 equipment has been placed in our hands to describing 5 & N tools for cutting structura 
"‘ehe ort Dearborn Building, Chicago, I'l dispose of and offers an exceptional oppo! material and ther machinery for structural 
take Machinery to manufacture on contract; de tunity to a quick purchaser For full par ia 
same signers, patternmakers and founders: we can ticulars address the Vatterson Tool and Sup ops 
- andle work from very light » to 15 tons ply Co., Dayton, Ohio 
me : : ‘ ‘ “ . . . auck Manuf turing Comp ™ 
om Itvdrostatic Machinery Co., Rochester, N. \ Hauck & as apany, 140 Ceda 
ss eet York ‘amphiet No. 3 escrib 
dent, Wanted—Purchaser for No. 2 Farwell mill ~_ t, New : - let N %, < 
ng machine Grant hobbing machine and ” ing fuel : burne ind forges Tor machin 
Gisholt tool grinder; all practically new and ‘T rade Catalogs shops, forge shops, et Illustrated, S pages 
in A-1 condition Box 755, AMER. MAcHINis’ ‘ . 
: ommuinnuns 6x? inches 
abor A large English firm of machine-tool im 
' porters having showrooms and oflices in Great D. H. Burrell & Co., Little Falls, N.Y North Brothers Manufacturing Company 
britain, France, Italy and Japa Ss wanting : . , , 
fore- good agencies for mac hine rie , ‘all ioadie Pamphlet illustrating and describing B-L-K Philadelphia, Venn Yankee tool book, de 
wer, Apply Box 189, AMERICAN MACHINIS’ vacuum pump. scribing ratchet screw drivers, spiral screy 
cap 11 * * t rill ' 
int An old established Tnglish firm is prepared Greenfield Machine Company. Greenfield — nsheg ' hand drills, et [lus 
to take out and purchase really good sound , : trated 4 xt nehes 
tii - ey - Mass ( el st ,r ane escrib 4 - . -_— 
oni inventions for Europe, or will make and sell la ireular illu ating and d ribing 
. m royalty: bankers reference given Fast universal grindet l’alm i (‘os Cob Conn Catal 
u l t ) rmanhb oO oO 5 y . ’ - ‘ 
Oth ‘ ood ee ns Sone See Consolidated Safety Valve Company, 85 deseribin itionary gasotene engines, Lise 
ti i e acl le ork KNOG » ; es } : 
a _Wanted—Machine work: to know the nam Liberty street. New York Catalog describ lene hoistir engines, wood-sawing machine 
of concerns who are itted for and are able 
tc.: to handle all kinds of machine work as we ng pop safety Valves l istrated 7s pages wrarine engine na iunches Illustrated | 
as have a large amount of machine work at al Gx) inches, cloth pages, OX7 ) 
Prs, 
"OW . . 
er Alphabetical Ind Ad 
~~ phabetical Index to vertisers 
ill 
ire ' 
ing PAGE PAGI PAGI PAG 
eir ° . 
on Acme Machinery Co.. a Bristol Co....... tt} el Crosby Steam Gage & Valve Fosdick Machine Tool ¢ 16 
tal Adams Co a , ..116 Brown & Co., R. H SS Co pay as 17] Foster Machine Co nT 
r’s \dvance Machinery Co... =I Brown & Sharpe Mfg. Co Cullen & Atkinson Co., In li Franklin Mfg. Co.. 1. 
oO Albro-Clem Elevator Co... 116 61 and 4th cover Cumberland Steel Co........ 124 
. A'mond Mfg. Co., T. R ere Brubaker & Bros., W aa ag 121 Curtis @& Curtie CO. .cccecses veo} Gat ( W. E Lips 
\merican Iimery W heel Wks. .125 Bryant Chucking Grinder Co. 25 Cushman Chuck Co.. pees Step Gardne Machine Co 14 
\merican Gas Furnace Co...3an Bullard Machine Tool Co.... 49 Cushman Electric Co........ 1ZOlGarwood Electric ¢ 11 
on America PEGE conceseuss ‘ Iurke Electric Co........... 11 (jem Mfg. ¢ 7 
si- American Pulley Co.. exe Butterfield & CO... cccccccccs 110 oe He , General Electr Co 11S 
ce American Spiral Vipe Wks ~ os .- : hr ~ “Wy ie ating ‘es ie et Pool Co 
American Swiss File and Tool Caldwell & Son Co., H. W....115 Det an Ma hine Wh Bo tia] ‘? tM nine Co 14 
«a > > bor ‘( 4 — = i “or ' t vl j > ‘ 4 
; he secur ecccccesoees Op | Carborundum Co........ -++- 311 Detrick & Harvey Mach. Co, .101 | Gorton Machine Co, G + 
( American Tinol Co... ery Card Mfg. Co., S. W... 6 IMamond Chain & Mfg. C wre oe d & Eberhardt Lis 
he \merican Tool Works Co - 7 | Carpenter-Kerlin Gear and Ma Diamond Machine Co. 79 | Graham Mig. Co 11 
: American Tube and Stamping CReRO CO. 6 .os 0066 eenes a0nee Diam = Seow ad wnes ‘ Grant Gear Works 114 
- sie iamo Si: ‘ Stamping 
a Co. ee wae : l ‘ penter Tap & Lie Co. J. M.112 Works . nye nt Mfe. & Mach. Co 1s 
n American Watch Tool Ce Carter & Ilakes Machine Co. .115 Dickinson Phos I Sy] Gray Co. G. Aveeess =s 
Ames & Co., B. © .. Chambersburg Engineering Co.121 eee . < Gireaves, K man & Co 111 
: ae a - - bietz Machine Works.... 1 . 
a Andrew & Co.. Jno. Ilv.. 7 Champion Tool Works Co... we Dill Slotter People 11 (jreene Iweed & Co.. —_ 0 
a Armstrong-Blum Mfe. Co.. MM Chieago Flexible Shaft C'o ) bot icon Crucible - loa 111 Gronkvist Drill Chuek Co.. ao 
a Armstrong Bros. Tool Co Chicago Machine Tool Co 121 cometet inataion Tool Co + 
1 Automatic Machine Co Chicago Raw Ilide Mfg. Co 114 Drucklie ' c me 117 Ilamilton Machine Tool Co,. 27 
f > Cincinnati Bickford Tool Co Ww Hammache Schlemmer & Co, 67 
RA ee ee 93 Cincinnati Electrical Tool Co.120 ; Hardinge Bros et Ips ow 
» Barnes Co., Wallace........ 92 | Cincinnati Gear Co 114 Karle Gear & Mach, Co 11 F ngton, Son & Co., Edw. .10% 
P Barnes Co., W. F. & John 14 Cincinnati Gear Cutting Ma eastern Machinery Co ms Hart & Cooley Co nS Sees 1s 
Barnett Co., G.& ee “Md chine Co é- .* o4 Electric Welding Products Co. 4 Ilendevy Machine Co... 60 
: Bath Grinder Co...... , res Cincinnati Lathe & Tool Co..121 electro Dynamic 120} ifenry & Wright Mfg. Co 10% 
Baush Machine Pool Ge. 30 Cincinnati Milling Machine Elmes ! ngineering Works ».. | Hess-Bright Mfg. Co ST 
Bay State Tap & Die Co.. 10 Co ee ....Sand 97 | Chas. I suseeceee 1 Hisey-Wolf Machine Co 120 
Beaman & Smith Co 15 and SS Cincinnati Planer Co ; 14 It ngton I \ . ; ST iloefer Mf Co 104 
Becker Milling Machine Co 23 (“acinnati Shaper Co 4 Euclid (rane and Hoist Co 86] ilogegson & Pettis Mfg. Co Rg 
Bemis & Call Hardware and elavten Air Compressor Wks.117 evans Friction tone Co “| Tlorsburgh & Scott Co 116 
) foul Coe. ..... ....121 | Cleveland Auto. Mach. ¢ is | Excelsior Needle Co 1107 tforton Machine Co., 8S. E SS 
Besly & Co., Chas. Il nn Cleveland Crane & Enginee Horton & Son Co., E....... SS 
Betts Machine (‘o eee 6 ing Co a RG Farrel Fdrv. & Mach. Co 1163 Hoskinea Bite. CO..cceoses 124 
RK all & Keeler Mfg. Co ) | Cleveland Planer Works 00 | Faweus Machine Co 116] Tlurlbut-Rogers Machine Co. .121 
B Machine Wks....... 114 Cleveland Cwist Drill Co Fav Machine Tool Co ON 
I & Spencer Co, gn eee 128 fih cove Fav & Seott ad Freee “ |T Independent Pneumatis rool 
I’ Machinery Co 117 Clough. R. M ...116 | Fellows Gear Shaper Co..... 31 Co a 117 
B Machine > rer 108 Clum & Atkinson... 124 Felton. Siblev & Co pee 91 | Industrial Oxvgen Co 123 
I E. W cette tee eeeese 67 Coates Clipper Mfg. Co.... 108 Ferracute Machine Co 91}, Ingersol! Milling Machine Co. 17 
B y reer 125 Coes ay rench Co....... 16 Firth-Sterling Steel Co ....122 Ingersoll-Rand Co 117 
" Co., Hermann oa ae Colonial Steel Co.... 91 Fitehbure Machine Works 1O8 | International Acheson Grap! 
Boston Gear WW 6a a6 owe 114 Consolidated Press and Tool F'ather Mtge. Co a. J 116 it (‘o 104 
Bowsher (o.. N on ccwe. ee Co : An Flather Planer Co.. Mark 113] International Mach. Tool Co 1265 
Bradford Machine Tool Co... 5 | Cook Asa S 1°17 Foote Burt Co 84] International Correspondenc 
Bradley & Son, CC. C go Crocker-Whee'er Co 11 Fort Wavne Electric WI 110 Schools ‘ 









































58 
AMERICAN ’ . 
RICAN MACHINIST D 
ecember 2 C 

ly PAGE I ices 

a Mfg. Co. ss x PAGE 

Jefferson Union Co a azel Engineering ‘orl ' "AGE ; 

joe ee me Machi: Big see — > New Britain Mack Works . LOG Rockwell Furnac > —— 

ee " o., Carlyle.101 pl . Lah ine Co 10s Roel nace > 124} Under PAGE 

r amen Mack, Ce.. a laven OS ae ee 107 , skwoe ff 3. ee Stet : iderwood & Co., H. B 112 

12, 13 and 50 “OW Process Raw lIlide Co ; sth fogers & Hubbard Co........ os Union Sgn tele 5S 

' . ee Newark Gear Cutting Machine 7% i “9 Sy ae seeeieeneet re 122] Union Twist Drill Co........ 8S 

pg, & Trecker Co " N Co. . ° . oe 118 pee Bros. & Co A eae Aes tay United Bearings Co necator on 

age, Ral sey gullaeedtatapte TF he. Wedge * Sele geen Cases ; Cohedine Medion ,.* » United Engi B CO... ee ees 8&5 
ve ere Se tedes 1 8.. Mi ine Co ~ : Ingineering 7 “+ i 

Kempsmnith Mig. G0, 2 2022 110 | Niazara Machine ‘Tool Works, |" | Safety & anes ad My Perey chi Hinton 
1 Machine Tool « 3 5.) Serre pes Safety Emery Wheel C o- | U8. Electrical T ee 

Keuffel & Esser 112 Nicholson & Co.. W. H....... 110 Sanford Mfg. Co * “- ee 125 | Universal an ally Nie SEA +3 

I - ag om File Co ee ‘ Saunders Sons. D........... a Universal Machine ay er 
ieee ileal ate ty realty: A veeeuess : , Sawyer Gear w DDe eee eee eee oo | Utiea Dr a | crew Co. 106 

Landis ‘Tool Co oa Nolte Brass a nd Co........ 88 | Sehieren Co og indole adit 114 op Forge & Tool Co. 96 
od Os ewes 3 aes ‘ S CO... eee e eee Qe Seton “° Qs. A...... ‘ "s 
—_ Machine Tool Co i: pe ear Engineering Wks oa Schuchardt & Schutte —o Van Dorn & Dutton Co . 
eBlond Machine Tool Co Norton ea ae see , Schumacher & —_— .-. 126 Van Dorn Elee & Mfg oe sces 116 
R. K.........71 and 4th cover Norton Grinding Co...... 00. = Sebastian Lathe  Saelgadebaasines: 24] Vandyck Churchill Co, wenehee 

Lincoln-Williams ‘Twist Drill r | Nuttall Co., B. D........... oe | see Ce, Mee. hipaa 107 | Variable Speed Cluteh Co... . 

oto. _ INU | Nutter & iarnes Pees 114 Seneca Falls Mfg. Co... 2.02: 108 Veeder Mfg. Co... papas 

Lodge & Ship ley M ac 70 1 Ghee "anal feoperd Wes Crane Co. 17 86 You Ws K Mac CO. agree 25 
odge & Shipley EE AREY oA ermayer Co., S...... - : a Electric Crane ¢ — yck Mach. Tool Co.... 25 

( 0. sak t hes se 5 ' Oesterlein in. ie... fi SI Iloist ¢ Oe ee ne ne eeee - se : renee - 
ong & Allstatter Co ©. K. Tool Holder ('o........ aq Shultz Belting Co........... 6] Wade Machine C 

Lucas Mz 4 el 111 | ws 1 Sihiey Mach. Tool Co..... S p a Mas ‘ 

I. a achine oo. 1 ney Machine _-Slgagaghabetendy R Sibley Mach. Teal Co... . ‘ ‘ W aleott & Wood Mac cesses DO 
uumen Bearing Co 122 Oneida Steel Pulley C -....109 | Simonds Mfg. Co bbe Co. .... — 

Lyon Metallic Mfg. Co. . sag | Osseed. J Aypebdiese Simplex Mfg. Co............ S4] Walker & Co aes 4th « - 

A See f N Be Cn ve sergsowserens ov | Skinner € }> ov | Waiths 0., Ow Sees over 

Manning, Maxwell Palmer B ag Chuck Co....... SS Waltham Watch Tool Co eas 1 

= : ll & Moore, 4 ner Bros.........+++0- 91 Stack Manufacturing Co 108 "SS pee so 

Manufactur ing E ened Aad 2% Mers-sad ania Chas. Terres 1133 Slate Machine Co., Dwight 103 hee rg Mfg. Co Se 30 

Engineering ¢ “quipment and hen ~atges Gottfried.& Hunter.107 Sloan & Chace Mfg. ¢ eS ae Ward & Sons, Edgar T....... os 

Manville Macl - cseseeee LTO een ing & Harnischfeget Sti Siecemb Ca... J. T........... 1 Warner & Swasey Co...1 and 122 

ke Teen.., line Co., E. J... 98 emg Co., J. We... . ee. 117 —- ¥ % Sepeepennerer 11] Warner Instrument "e% oie 

Mi 7 gi a earce Co. a de a A 7 on oe 2 ett ‘M) | Watson-Stillms “ Dee aw ee 108 
costs gp ag RERAS Philade * ' ; 9] Ri eset we 2 108 ° man Co... ‘ 

nanos ‘ mart Meh. Co. S3 tL, adelphia Gear Works 114 Smooth-On Mfg. Co = Welle Bros. Co............. iH 
eee eK Saw Works x4 sere Mfe. Co..... gh a Spacke sh ts - we 124] Western Machine To at iene ** * os 

path ay J. J. Th, 82 and &4 ‘hospho Bronze Smelting C - Sprague Electric Co. 11% West Haven Mfg ‘a Wks. ..121 
abe Machine Co Potter & Jol ig Co.110 | Springfi ee .- 1207 Westi mee SO. - oO 

McGraw-Hill Book © S4 Johnston Mach. Co., Standa “ys Machine Tool Co. 15 estinghouse Electric & Mfg. — 

Merritt, Jos.... gbyry ‘4 | pratt & Whit _ 20 and 21 se mee Connecting Rod Co. “109 wi ee Onde ee Wes woe 219 

dy Franklin & Stevenson m4 2 oma ye 1 Standen nse Ae Wks. ..117 Co. ing Mold and Foundry 

0 , ; son. 2 > :, - 8 35 raped rauge Steel C may 
eee ore Co 1 Vratt Chuck Co..... — » to = Standard Tool ( “9 etree 108 Whiteomb ’ Blaisd tI | el 2+ OD 

Modern Tool = see eee 112 —— " (o., Ine Geo. G OK oo Tool Co.... ' cau O1 wun Co... ... : E arene 

Morris F ‘, 111 hbo | Se Se eee Sq | earrett ig ig Reena: . hitman & Barnes Mfe Co._ . 

tt ae p. o.. John B.... Oo Prentiss Tool & Supply Co 2° erties Shaper Co.. p ded e4eee be bay ean Mre. —" Mfg. Co.. os 

Morse Twis he 102 |] Quality S: op Sterling Emery Wheel Co... 124 rhiton Machine Co., D. E we 

Co. ; _ t Drill and Mach On ide Co w & Tool Works...111 Stoever dry. & Mfg. -_. ey f+ Wiley & Russell Mts 7 S..s 
poe was ae 65 «se ll i ela ag Lit Sturtevant Co., B. F........ =4 | sr: & Co., J. H ie bs: oe 

Mor . 0 aiciea - ected ae (Oh sd, RT NRE aaa on) ilmarth & J. He. ee eee OG 

oll Ge rryweather Ma Ready Tool Co eels iit rabor Mfg. Co Windsor RB ig; eenes ‘> 
) -.. Pe - ion : ‘ tee e ener e eens ‘; aii x cose cceesercs oF Wol e — — Ow eeeees > 

Mueller Machine T seeeee S82 Reed Co., FP, B...... 11 | Taylor & Fenn Co } Woburn Gear Works 1k 

: achine Tool Co 109 teed "Spaeth A. Taylor-Wilson Mfg acer 16 Wood Turret nae “asece 115, 

National Acme Mfg. Co 198 seis Putler Co. ...scss ’ “+ a oe Electric Welding ch 124 W oodward & Powell = Se 

National File and Tool Co =. tele hhelm & Co.. E. P. a -~ Toomey, Krank... .. bi Be puke h een ese é 
ational Machinery Co on Rivett Lathe Mfg. Co ; Bd ‘COV : a nsend Mfg. Co. H P ati 11 oe coreenter Spans Screw Co MI 

‘ > J ee ae. o o cover . . . : eee 4 F ' ° ; . ” : 

- Rockford Drilling Mach. Co Are Tru H ge > ae 120 Wormer Machinery Co., C. C +. 

- \ » Dros achine Co * * RE ‘ ,T 
st Yale & Towne Mfg. Co... ae 
aki a 
Classified Index to Articles Adverti 
rticies vertised 
Abrasive Materials A 
Abrasive Material C utomobile Parts . 
asl \ aterial Co., Phila., P% senautes Belt Laci 

_ ae an Emery Wheel Co Fo i pore ait Spiral Pipe Works, Chi- Rirdsb ae Machines Blanks, Gear 
_ dence, R , , “5' irdsboro Steel F , 

C: ; . oundry & Mac ee i 
i aac ta Oe.. Birdshere. Pa & Mach. — - Spiral Pipe Works, Chi- 
lickins . Bowsher C ) wn nen 

Gorton an we L.. New York ae rCo., N. P., South Bend, Ind Belt Shifter “— ‘i Sharpe Mfg. Co Provi 

No i Siaeneeian Seen dence, R * vi- 

Safetv Emerv Wheel’ ( “ = Ikalls, Steel The L. & D. Co.. Bostc \ 

wana tn » Spring- Sata a il ii i ; ' yn, Mass. Blocks, Chain 

fier 1eel Co.. Westfield ’ le ’ ew ork Bel ’ 4 
;, stfield, Mass. ting, Chair Ss tafe 

Accumulators, Hyd li Barrels, Steel I imanigie lags 
: s, Hydraulic . ink Belt C hile 

Watson-stillman Co., N Yor! Lyon Metallic Mfg. Co., Aurora, Il o., Phila., Pa. Blocks, Die 

‘ », New You oor sates ° : 
Acrochuel The : Ba Zi Nimewen & © ri 
Manufact ct : on B rs, Boring Belting, Leather Barre, Pa o, W. H., Wilkes- 
= ot Ss quipment Cc 7) eaman «& Sr ’ > ‘h 
cago, Ill »., ON — mith Co., Prov R.1 Chicago R 
Cl 2} T : ‘ » in as taw Hide . . ‘ 
Air Lifts eveland Twist Drill Co., Cleveland, cago, Il de Mfg. Co., Chi- | Blowers 
Elmes Enginee y chieren Co., Chas. A., New Y Americi , 
re » sk ering ‘ks. Chi Shul > rC . v York am 5288 ac ) ‘ 
Ingersoll-Rand Co., New York ge ill 1 Works, Chas. | hultz Belting Co., St. Louis, Mo “ ork Furnace Co., New 
, iles- Bement-P . . Chicago Flexible Shi ‘ ‘ 

Siinitteiaii Prentiss Tool py h age York Benches, Work Ill ible Shaft Co., Chicago, 
. E rane . d 0., ew (iene . 

See Grindir se . York ieneral Electric Co., N _ 
es : uw Wheels. ( ee Co., H. B., Philadelphia — - * Sharpe Mfg. Co., Provi ee Co "New. York 

or Presses ‘a. , ' a, dence, K y -| Roth Bros. & Co., Chicag é 
Ae ., Chicago, Ill. 

Bares th ; s — turing Equipment «& Engi- Sturtevant Co 3 FF , 
rhe mn” W. F. & John, Rock- Bearings, Ball and Roller neering Co., Boston, Mass ” Mass, a ee 

Niles- Bement-P : Boston Gear W » Nor 

Wilmarth ry — Co., New York Mass , Works, Norfolk Downs, | Bending Machinery ~— Blue Print Mac 

Rapids, Mich nan Co., Grand Hess-Bright Mfg. Co., Philadelphi 7 ee si 7 k oe 
: . . Philade ‘ ; uffe > . 
[ en Niles-Bement-Pond © ; Xeuffel & Esser Co., Hoboken, N. J. 

a nited Bearing Co {radford. Pa Sellers & Co.. Inc o : New York 

is ' she ' , Wm, Phila., Pa. | Blue Print P 

own & Sharpe Mfg. ¢ ’ Belt Clamps aper 

_ dence, R o., Provi Bending Machine > Keuffel & Esser C 

Cleveland Twist D ' Hoggson & Pettis : 3 nes, Plate r 0., Hoboken, N. J. 
O rill Co., Clevelaad ee Mee Mfg. Co., New | Niles-Bement-P 

me aad, ven, Conn. Prentis "Tool ane Co.. New Yorl Bolt and Nut Machinery 

e- w €) > 7 S j } ev 

Morse Twist Drill . Moc N. Belt Dressing io upply Co., New| Acme Mehry. Co., Cleveland, O 

New Be . « achine Co., . Sellers & Co I Davis Macl > «% , m9 7 
mt... y eaters, Mass. Cling-Surtace Mfg. Co.. Buffalo. N. Y phia, Pa » ime Wim, Philadel- ter, N chine Co., W. P., Roches- 

Sot K , Frank dix ‘ruc , : ot isc , Bi 

ae Chuck Co oo > : City a ible Co., Joseph, Jersey "i Gea Machine Tool Fee Meer Co., Cleveland, O 
_ Conn , itain, al »N. o orcester, Mass arrington, Son & C Sdwin. Phi 

; nion Mfg. Co.. New Brit eee Co , Chas. A., New York delphia Pa & Co., Edwin, Phila- 
Tni T e. ain, © wl Z J : » . i achi . 

cl ag = Co., Athol "tare elting Co., St. Louis, Mo. Bending Machines, Power “— Machine Co., Waynesboro 

a 71 t : aon ‘ . a. A : ’ 
Revids. Mic lorman Co., Grand Belt Fasteners Long «& Allstatte . Lang Co., G —_ 
pids, Mich Bristol C ' Ohio tter Co., Hamilton, | Many -G. R., Meadville, Pa 
Automatic Serew Sl Se ol Co., Waterbury, Conn. Niles- Beme > ; aha Mach. Co., E. J., Watere 
Brown & Shi Slotter ireene, Tweed & Co., New York Sellers ~~. ond Co., New York McCabe cae 
own & Sharpe Mfg. Co., Prov , ers & Co., Inc., Wm., Philadel- ne, 5. cnn Soe eee 
dence, R, I » F TOV Belt Filler phia, Pa del- | Motch & Merryweather Machi 
iebeanntie @ an ; Co., Cleveland, Ohi Machinery 
idl = me i ‘ and, Ohio. 
net : ace Mfg. Co., B ry inks, Nut ; National- Acme ; : 
ce ie ee. Gea et s hieren et ge ar. 3. y s and Screw oO. Acme Mfg. Co., Cleveland, 
iultz Belting Co., St. Louis, Me Electric Welding Produc . National Machinery C i 
» MO Cleveland ducts Co.,| New : y Co., Tiffin, O. 
and. Ohio ’ ewton Machine ? 
— oe 




















